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COMPATIBILITY OF REFRIGERANTS AND LUBRICANTS WITH
MOTOR MATERIALS

Effects of Refrigerant Exposures on Motor Materials
Volume I

Because of the large scope of this project and the large amount of data recorded, the final report
is divided into four volumes.

Volume Il contains all the recorded measurements from the tests on the motor materials after
exposures to the 11 pure refrigerants and to nitrogen at same temperatures. The motor materials
are identified by the codes listed on page iv. A letter coding system was used to identify the
motor materials in the data tables. Data for each pure refrigerant lubricant are listed in a separate
appendix.

Volume | contains the abstract, scope, discussion of results, charts of motor material
compatibility, test procedures, material identifications and 84 pages of data summary tables. This
volume provides results of the study and other information of interest to most users of the
information.

Volume Il contains all the recorded measurements from the tests on the motor materials after
exposure to the 17 refrigerant-lubricant combinations and to nitrogen at the same temperatures.

Volume IV contains the photographs of motor materials after exposures to a pure refrigerants or to
refrigerant-lubricant combinations.
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Code Chart For Motor Material Exposures

Magnet Wire
Code

A -Modified polyester overcoated with polyamide imide, as described in Section MW 73 of
NEMA Standard MW 1000.

B  -Modified polyester overcoated with polyamide imide and epoxy saturated glass as
described in Section MW 73 and MW 46 of NEMA Standard MW 1000.

C -Polyester imide over coated with polyamide imide.

Varnishes

Code

A -U-475EH solvent epoxy

B  -Y-390PG solvent epoxy-phenolic
C -ER-610 93% solids epoxy

D -Y-833 100% solids VPI epoxy

E -923 solvent epoxy

F  -lsopoxy 800 water-borne epoxy
Sheet Insulation, Slot Liners and Phase Separators
Code

A -Nomex/Mylar/Nomex

B  -Dacron/Mylar/Dacron

C -Mylar MO

D -Nomex 410

E  -Nomex Mica 418

F  -Melinex 228

Spiral Wrapped Sleeving Insulation

Code
A -Nomex
B -Mylar

C -Nomex/Mylar

Lead Wire Insulation

Code

A -Dacron/Mylar/Dacron

B  -Dacron/Teflon/Mylar/Dacron

Tapes
Code

A -Heat Cleaned Glass
B -Heat Shrinkable Braided Polyester
C -Permacel P247 glass/acrylic

Tie Cords
Code
A-Polyester

#1-after 500 hour exposure to refrigerant or refrigerant/lubricant.
#2-after 500 hour exposure plus 24 hours at 127°C(302°F).



Magnet Wire

Test Performed
Weight Change
Burnout Strength
Dielectric Strength

Varnish

Test Performed
Weight Change
Bond Strength

Sheet Insulation

Test Performed
Weight Change
Tensile Strength
Elongation
Dielectric Strength

Spiral Wrapped Sleeving

Test Performed
Weight Change

Lead Wire

Test Performed
Weight Change
Dielectric Strength

Tapes and Tie Cords

Test Performed
Weight Change
Break Load Strength
Elongation

Units of Measure

Experimental Units
grams(9)
seconds(sec)
Kilovolts(Kv)

Experimental Units

grams(g)
pounds(lbs)

Experimental Units
grams(g)
1000 Ibs per square inch(Ksi)
inches
Kilovolts(kV)

Experimental Units
grams(g)

Experimental Units

grams(Q)
Kilovolts(kV)

Experimental Units
grams(g)
pounds(Ibs)
inches




Abbreviations

WT=weight

EXP=exposed or experimental
BRN OUT=burnout

VIS=visual inspection
DIE=dielectric

VARN=varnish

BND STRENGTH=bond strength
COlL=helical cail

FLEX= flexibility test

N/C=no change

Vi.



Appendix A

Experimental Data for Nitrogen Exposure at
60°C(140°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS IN Nitrogen @ 140 F
ID WT EXPWT | WT % [IEXP VIS{BASE BRN| EXPBRN |BRN OUT|[BASE DIE| EXPDIE | DIE %
CHANGE ouT ouT % (AVE) CHANGE
(AVE) CHANGE

A1l 23.2173] 23.2139] -0.015%||N/C 576 564 15.80] 13.87
576 530 -4.3%| 15.80] 17.40] 2.3%

| 576 560 15.80] 17.23

B1 ] 25.9485] 25.9454| -0.012%|iN/C 736 730 I 11.62] 11.77
736 728 -0.9%| 11.62] 12.63] 6.7%

736 730 . 11.62] 12.81

C1] 23.0471| 23.0433| -0.016%|IN/C 579 510 | 16.58] 14.85
579 549| -6.3%| 16.58] 15.39] -3.8%

579 568 | 16.58] 17.63

-->24 HRS @ 302 F

A2 23.2749] 23.2680| -0.030%|IN/C 576 588 | 15.80{ 16.01
576 596] -1.7%) 15.80] 17.49] 9.4%

, 576 515 15.80] 18.37

—— e, P

B2 | 25.8003| 25.7984| -0.007%|IN/C 736 729 { 11.62] 11.47
736 7291 -1.0%) 11.62] 11.43] 0.0%

; | | 736 728 11.62] 11.97|

Ic2] 23.0630] 23.0568] -0.027%|NC | 579 550 i 16.58] 16.90
I 579 561] -3.4%|| 16.58] 16.31] -2.7%

i 579 567 i 16.58/ 15.21
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TWISTED PAIRS/WIRE A/WITH VARNISH

500 HOURS IN Nitrogen @ 140 F
VARN JTWISTED| EXPT | WT% || EXP [BASEDIE|EXPDIE| DIE% || BASE | BXP | BRNOUT
PAIR WT | PAIR WT | CHANGE || viS CHANGE || BURN | BURN %
ouT | ouT | cHANGE
Plu-475 [23.8376]23.8466| 0.038%|N/C || 16.24] 15.70 430] 337
ola1 16.24] 15.73] -6.47%| 430] 353 -20.70%
L 16.24] 14.14 [ 430] 333
vlvy-350 [21.9774]21.9624] -0.088%N/C || 18.77] 10.10 [ s10] 442 I
EEB1 18.77] 20.00] -22.45% 510 440f -13.86%
S L 18.77] 13.57 510] 436
s | T
TIER-610 [22.2632[22.2666] 0.015%N/C [ 15.57] 16.37 442] 403
EIC1 15.57| 16.71 2.14% 442 475 -2.79%
R| 15.57] 14.63 L 442] 411
Y-833 |21.5453|21.5442] -0.005%|N/C || 12.04] 11.80 I s78] s77 T
P D1 12.04] 11.81] -2.16%|f 578] 555] -2.13%)
o) - | _12.04] 11.73 [ 678] 565 h
L 22.6395[22.6448] 0.023%|N/C || 16.76] 20.00 I e06] 560
Y 16.76] 20.00] 4.79%)] 606] 441] -22.00%}
A 16.76] 12.69 606] 417 |
m 21.6169|21.6172] 0.001%N/C | 19.08] 17.50 580] 567
I {F1 fl I 19.08] 17.97| -17.30%) 580] 605| -1.44%
D i | 19.08] 11.87 | 580| 543
E 24 HOURS AT 302 F ,
U-475 [23.9045(23.9028 -o.oo7%"N/C || 16.24] 15.24 I 430 361 T
I JA2 1 | 16.24] 17.30] -11.02%)l 430] 292] -21.01%
M ! ![ 16.24| 10.81 j 430 366
t §y-390 J21.5635[21.5614] -0.010%|N/C || 18.77] 11.86 510] 452
plB2 18.77] 20.00| -12.40%} 510] 428] -6.80%]
E 18.77]| 17.47 510] 546 !
ER-610 [22.3508]22.3444} -0.029%|N/C || 15.57] 11.79 442] 434
I 15.57 13.14] -19.37% 442 401] -5.20%
15.57] 12.73 442] 422
21.4100{21.4094 -o.oos%ﬁN/C { 12.04] 10.63 [~ s578] 500 i
f | 12.04] 10.13] -9.27%) 578] 579 -4.73%]}
H I 12.04] 12.01 { 578] 573
22.5370{ -0.005%|{N/C 16.76] 12.50 606/ 449
E2 f | 16.76] 9.11] -30.19%) 606] 404 -26.82%]}
| I 16.76] 13.49 606] 481
NG | 19.08] 15.90 580 573
i I 19.08] 16.63| -11.84%}) 580] 594 -1.15%
I I~ 19.08 I 580] 553
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TWISTED PAIRS/WIRE B/WITH VARNISH

MO—-S»~<r 07T IMA4OM< O
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500 HOURS IN Nitrogen @ 140 F
TWISTED| EXPT | WT% || BXP || BASE| BXP | DIE% [|BASE| BXP | BRNOUT
PAIRWT | PAIRWT |CHANGE[| VIS || DIE | DIE |CHANGE[[BURN|BURN| %
OUT | ouT | CHANGE
U-475 [|26.6666| 26.6744] 0.03%|IN/C || 13.32] 15.45 746| 728
A1 13.32] 12.47] 9.38%| 746| 731 -3.35%
13.32] 15.79 I 746] 704
Y-390 [26.7664] 26.7696{ 0.01%[N/C Il 12.28] 14.43 755| 732
B1 12.28] 12.67] 4.29%)| 755] 727| -3.49%
- 12.28] 11.32 755 727
= _‘—-.-_—_.__-J—_—.-.r====
ER-610 J24.1810] 24.1680] -0.05%|N/C | 12.73] 10.77 734| 718
C1 12.73] 12.39) -9.45%| 734] 731| -1.18%
12.73] 11.42 734} 727
i===.‘-===_—# 1====————-—=—.=$=ﬂé
Y-833 [21.3290] 21.3299| 0.00%|N/C |l 12.49] 11.17 734} 710
D1 12.49] 11.10] -8.78%|| 734} 680 -3.91%
L 12.49] 11.91 734| 726
923 28.2001[ 28.2112 o.om%N/c 14.38] 15.65 II 742| 734
E1 14.38] 12.27| -6.86%| 742| 732] -0.90%
1 | | 14.38] 12.26 {m_a 740
ISO-800 | 25.6680] 25.6647] -0.01%N/C || 12.29] 12.30 [ 747] 741
F1 i 12.29] 13.10] 3.88%| 747] 736] -0.85%
i 12.29] 12.90 | 747] 745
Nitrogen --> 24 hours @ 302 F
U-475 [23.3957] 23.3984| 0.01%|IN/C || 13.32] 13.76 It 748] 727
13.32| 13.40] -3.10%| 746] 726 -2.50%
13.32] 11.56
Y-390 [26.8449] 26.8416| -0.01%|N/C i 12.28] 12.31
B2 fl 12.28] 11.31] -1.06%| 755
12.28] 12.83
24.3963] 24.3952 iN/c % 12.73] 11.65 734
c2 I [l 12.73] 12.81] -13.75%|| 734} 730] -0.64%
1 12.73] 8.48 734 729
21.4484| 21.4467 -o.om}N/c 12.49] 12.11 734| 706
f 12.49] 11.75] -5.63%) 734] 652] -5.50%f
12.49] 11.50 734] 723
27.4125| 0.00%lIN/C i14.3a 12.50 742| 726
f I 14.38] 14.17] -6.72%]|| 742] 727] -2.16%
| 14.38| 13.57 ' 742| 726
25.4628 -o.ow.]} {=12.29 12.54 747] 747
INC It 12.29] 11.59] -1.14%| 747] 732] -1.00%
I 12.29] 12.32 It 747] 746 1
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TWISTED PAIRS/WIRE C/WITH VARNISH

I 500 HOURS IN Nitrogen @ 140 F .
VARN [TWISTED| EXPT | WT% || EXP ||BASE| EXP | DIE% ||BASE| BXP | BRNOUT
PAIRWT { PAIRWT | CHANGE | VIS {| DIE | DIE | CHANGE(IBURN(BURN| %
| OUT | OUT | CHANGE
j—
Plu-475 [24.1266{24.1319] 0.022%|N/C [[15.10] 8.63 |l 469 279
olat 15.10] 7.62|-37.53%|| 469| 259 -39.66%
L 15.10/12.05 | 469] 311 1
vJv-390 J21.9228[21.9312] 0.038%|N/C [{18.24]10.88 I 473] 398
ElB1 18.24[20.00| -7.02%| 473] 405 -5.07%
S_=L 18.24{20.00 473] 544
TIER-610 [22.4758]22.4809| 0.023%|IN/C [114.53] 8.16 494] 283
Ejci 14.53|12.00}-37.16%|| 494] 390 -30.36%
R ] 14.53] 7.23 494] 359 %
Y-833 [22.0466[22.0549] 0.038%|N/C [[11.38[12.27 557] 318
| o1 | 11.38)20.00] 27.42%}| 557| 366] -41.29%
M | 11.38[11.23 557| 297
=== =$==
| fo23 |23.1337 23.1403"'()"0—:4172,]%?15.85 16.22 503] 520
D {E1 f 15.85/17.90] -0.76%|| 503| 520 -4.44%
E {l 15.85{13.07 503] 402
1SO-800 [21.6704[21.6726] 0.010%|N/C |i14.75 17.84 [ 632] 578
P IF1 f14.75]16.97] 18.71%)| 632] 549] -10.50%
0 l14.75]17.72 || 632] 570
L --> 24 hours @ 302 F , '
Y JU-475 ]24.2843]|24.2840( -0.001%|N/C_1115.10]16.09 Il as9] 351
A JA2 fl 115.10]11.63] -19.56%) 469 343] -27.93%
M . | 15.10] 8.72 469] 320
| fv-390 [21.9349[21.9345] -0.002%|N/C_[[18.24]16.69 473] 478
D [B2 t 18.24]13.64] -36.92%| 473| 481] 1.20%
E } 18.24] 9.37 473] 477
lER-61O 22.6978[22.6996| 0.008%|N/C [14.53]13.63 494] 353
I jc2 14.53]12.55]-11.81%|| 494] 325! -28.07%
JM 14.53]12.26 {
| fy-833 [21.7187[21.7150 -0.017%ﬁN/C 11.38/18.55
D Jp2 f 11.38]13.66] 51.96%) 557
E { 11.38]19.67
923  123.2099]23.2093 -o.ooa%}N/c 15.85/13.16
E2 f 15.85/12.26]-11.19%
l 15.85{16.81
21.8631[21.8472 N/C
114.75 -6.51%)| 632
1 [[14.75{18.10 I 632] 553
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HELICAL COILS/WIRE A

500 HRS IN Nitrogen @ 140 F :
VARN | COIL [EXPCOL| WT% [EXPVIS| BASE | EXPBND | BND STRE:
wT WT | CHANGE BNDSTR| STR % |
(AVE) CHANGE |
P [U-475 [39.4479] 39.4547] 0.017%|N/C 73.73]  53.20
OjA1 73.73]  44.80| -33.13%
L 73.73]  49.90
v{y-390 [ae.7842] 39.7912] o0.018%]|Nn/C 43.78] 5572 2
E ]B1 43.78| 70.82| 38.31%}
S 43.78] 55.12
| L
T|ER-610 [38.6643| 38.6724] 0.021%|[N/C 51.81] 55.55
E {C1 ' 51.81] 56.42
R 51.81] 50.40
Y-833 [37.1538| 37.1531| -0.002%(IN/C 9.85 10.00
P JD1 9.85|  8.00
o) B 9.85| 9.00
L 923 37.5887| 37.5817| -0.019%(IN/C 41.28] 41.50
Y [E 41.28] 42.25
A 41.28] 44.35
M [1SO-800 [37.9406| 37.9483] 0.020%|N/C 45.01] 31.20
I JF1 45.01
D 45.01] 31.95
E Nitrogen -> 24 HRS 302 F
U-475 [38.9104| 38.9051| -0.014%|[N/C 73.73| 80.75
| JA2 73.73] _ 68.20
M \ 73.73]  70.65
———
| JY-390 J40.1575] 40.1498] -0.019%||N/C 43.78] 64.45
D |B2 43.78] 49.07
E 43.78]  49.10
ER-610 [38.9211| 38.9164] -0.012%|N/C 51.81| 59.12 5
fca 51.81] 54.02| 6.92%
, 51.81] 53.05
Y-833 [37.1643| 37.1609| -0.009%|N/C 9.85| 22.17
D2 9.85| 10.00| 56.24%
9.85] 14.00 ‘
923 37.6939| 37.6891| -0.013%|N/C 41.28] 40.25
E2 41.28] 49.07
41.28] 50.55
1SO-800 |37.9011] 37.8978| -0.009%|N/C 45.01] 31.37
F2 45.01] 35.60
45.01] 36.32
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HELICAL COILS/WIRE B

| lsoo HRS IN Nitrogen @ 140 F 1
VARN | COIL |EXPCOL| WT% ||EXPVIS|| BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR| SR % |
(AVE) CHANGE
Plu-475 |38.1533[38.1567] 0.009%|N/C 40.14] 32.05
OJA1 40.14]  36.62| -14.99%
LL 40.14] 33.70
vly-390 [z6.9446]36.9541] 0.026%|N/C 36.12] 27.85
E 81 36.12] 37.22| -10.56%
S 36.12] 31.85
TIER-610 [36.5143[36.5194] 0.014%|N/C 35.96] 35.17
Ejc1 35.96] 32.55| -9.42%
R 1l 35.96] 30.00 ki
Y-833 [36.8104]36.8171] 0.018%|N/C 33.14] 33.57 I
PlD1 33.14]  14.30| -20.57%
0] 33.14] 31.10
Ll923 a5.7969]35.8063] 0.026%|N/C 40.52] 36.27
Y{E1 40.52] 39.42| .7.28%
A 40.52] 37.02 !
| e —
MJiISO-800 [35.4549]35.4568 0.00S%ﬁN/C 20.20] 18.65 |
| §F1 f 20.20f 19.67] -3.48%
D i 20.20] 20.17
E Nitrogen -> 24 HRS 302 F
37.9820] -0.020%|N/C 40.14] 38.62
i 40.14|broken -7.05%
M l 40.14] 36.00
| Iv-390 [37.3761[37.3713] -0.013%|vamish ][ 36.12] 32.97
DlB2 Pockets| 36.12] 32.80] -9.50%
E I 36.12] 32.30
ER-610 [37.1049]37.1018] -0.008%|N/C
E]C2
p .
ofv-833 [36.9632[36.9617 -o.oo4%ﬁN/c
x |D2 : I
Y
923 36.9032|36.8978| -0.015%||N/C
G{E2 i
L =========-_J
Af1S0O-800 [35.4208[35.4168] -0.011%|N/C
S|F2 |
S |




HELICAL COILS/WIRE C

Ts00 HRsS IN Nitrogen @ 140 F
VARN | COIL |EXPCOIL] WT% ||EXPVIS|| BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR| STR %
(AVE) CHANGE
o
P Ju-475 ]37.5011|37.5052| 0.011%|| N/C 51.21] 65.77
oJa1 ‘ 51.21]  66.77| 30.73%
L 51.21] 68.30] 1
vlv-390 |39.2874[39.2822] -0.013%| N/C 50.72]  60.07 I
E|B1 50.72] 54.05] 2.14%
S | 50.72] 41.30
TIER-610 [37.3294]37.3346] 0.014%| N/C 58.33] 54.92 .
E|Ct 58.33] 62.92] -0.66%
R 58.33] 56.00
Y-833 [36.8415]36.8416{ 0.000%| N/C 5.84 9.00 1
| o1 5.84 5.00] 54.11%
M 5.84] 13.00
| 923 38.6136] 38.6166| 0.008%| N/C 49.26] 41.25
D JE1 I 49.26] 38.07] -19.28%
E L _49.26] 39.97
1SO-800 [38.5336[38.5334] -0.001%|| N/C || 36.08] 43.35
P IF1 I 36.08] 55.65 12.85%
O' i 36.08] 23.15
L Nitrogen-> 24 HRS 302 F 7
Y Ju-475 |37.5624|37.5515( -0.029%f N/C | 51.21] 71.87
A JA2 . f 51.21] 74.97] 42.71%}
rM l|< 51.21] 72.40
i By-380 [39.7222{39.7177] -0.011%| N/C
D jB2
E ngﬁ
ER-610 [37.6181|37.6148| -0.009%| N/C
I §C2
M ,
i Jv-833 37.1361| -0.015%| N/C _
D I .40| 190.24%}
E §  5.84] 5.00 ?
e — T
38.4248| -0.011%) N/C 49.26] 43.42
49.26] 49.97
| _ 49.26] 42.37
38.5534] -0.012%|| N/C 36.08] 58.92
i 36.08] 52.12
f 36.08] 46.37
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SINGLE MAG WIRE WITHOUT VARNISH

500 HRS IN Nitrogen @ 140 F
D WT EXPWT WT %
CHANGE

A1 4.7448] 4.7437| -0.023%} N/C

{YES ]
B1 6.2039] 6.2061 ooas%ll N/C I}
I flyes
C1 5.5886] 5.5881] -0.009%) H
IIYES
Nitrogen -> 302F 24 HRS
A2 4.7642] 4.7618] -0.050%) N/C |
fiyEs

~ _| | —
B2] 6.2798] 6.2829] 0.049%| N/C |
===Jii—ﬂ

C2 5.6049] 5.6001| -0.086%j N/C
YES
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SINGLE/WIRE A/WITH VARNISH

A-9

500 hrs in Nitrcggn at 140 F
VARN | WIREWT |EXPWIRE| WT% | BXP | BXP
wr | cHanae | vis || REX
Plu-475 5.3987| 5.3988] 0.002%| N/C
ola1
L
v[v-390 5.6517] 5.6513] -0.007%| N/C
Els1
S
TIER610 | 5.5375] 5.5378] 0.005%| N/C
Elc
R
—— f
Y-833 5.2044] 5.2019] -0.048%)| N/C
plo1
(0]
W'———L =
Lls23 5.8351] 5.8325| -0.045%) N/C
v |E1
A
MJISO-800 | 5.6257] 5.6257] 0.000%)] N/C
| IF1
D
E Nitrogen-> 24 HRS @
U-475 5.4607| 5.4606] -0.002%
| Ja2
M |
1 fy-390 5.7077| 5.7067] -0.018%
ple2
E _—
ER610 | 5.5527] 5.5499] -0.050%
c2
Y-833 | 5.1036] 5.1020] -0.031%)] N/C
D2 f
923 5.8104] 5.8091] -0.022%)| N/C
E2 i INO
ISO-800 | 5.5716] 5.5716 o.ooo%} N/C{
F2 i . jINO
—




<X O

Oono>r o

ER-610

Y-833
D1

923
E1

ISO-800
F1
U-475
A2

Y-390
B2

ER-610
C2

Y-833
D2

923
E2

1SO-800
F2

SINGLE/WIRE B/WITH VARNISH

500 hour in nitrogen at 140°F (60°C

WIRE WT| EXPWIRE WT% [EXPWI BEXP
WT CHANGE FLEX
5.8073 0.022%j| N/C
JI INO
6.0089] 6.0131] 0.070%] N/C l
| (Ys)
5.2470| 5.2441] -0.055%| N/C }
flyes
6.1270f 6.1279 0.015%“ N/C
| YES
5.5459| 5.5492 0.060%} N/C i
| INO
5.6529]| 5.6536 0.012%} N/C {
I INO
1
nitrogen -> 24 HRS @ 302F
5.9368] 5.9379] 0.019%| N/C
I IINO
6.1031| 6.1035{ o.oo7%H N/C {
I JINO
e e
5.2739] 5.2739 0.000%“ N/C{
{ {yes
5.9790] 5.9794 0.007%|l N/C
flyes
5.5961 5.5956 -0.009%“ N/Cl
i {INO
5.5924| 5.5903| -0.038%| N/C
f INO
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SINGLE/WIRE C/WITH VARNISH

Nitrggen at 140 F
VARN | WIREWT | EXPWRE | WT% [EXPVIS| BXP
WT CHANGE FLEX
s a——
Plu-475 5.4915| 5.4930] o. 027% N/C
_Joja1 [INO
L e
Y{Y-390 5.8168] 5.8181] 0.022%|IN/C
E |B1 INO
S
TIER-610 | 5.6305| 5.6303 -0.004%}N/C {
E lc1 i lYES
R
Y-833 5.4779] 5.4787 o.o15%|§N/c {
I {o1 | YES
M
! N/C
D INO
ISO-800 ] 5.7085] 5.7092] o. 012% N/C
P IF1 I[No
(o)
L Nitrogen -> 24 HRS @ Mw__
Y [U-475 5.5273] 5.5262] -0.020%|N/C
A JA2 | iNO
M H _____ _
I fv-3s0 5.6196] 5.6191] -0.009%|IN/C .
DlB2 1 IINO
E pvra—
ER-610 | 5.6763] 5.6752] -0.019%]N/C
T (o7 | [YES
| Jy-833 5.1930] 5.1908] -0.042%|IN/C
D jo2 Il [YES
E e ————
923 5.6963] 5.6952| -0.019%||N/C
E2 | [NO
11so-800 ] 5.7040] 5.7031| -0.016%|IN/C
F2 i INO
| i
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Varnish Disks

500 HRS IN Nitrogen @ 140 F |
D WT EXP WT WT% (| EXPVIS| EXPFLEX
CHANGE
U-475 2.2051 2.2120] 0.31%|N/C N/C
A1 i
Y-390 2.1027 2.1088]  0.29%]slightly liN/c )
B1 warped ||
ER-610 2.5004 2.5099] 0.38%}iN/C fIN/C
C1
J==i ;——-—-——l_____.l_
Y-833 2.3183 2.3224] 0.18%|N/C [Nn/C [
D1 f
I !
923 1.7684 1.7734] 0.28%|N/C IIN/C
E1
- 1
1ISO-800 | 1.0921 1.0042] 0.1 9°/;lEghtly N/C
F1 warped |
L | |
L. Nitrogen at ->302F 24 HRS
U-475 2.4477 2.4291] -0.76%||Darkened|iN/C
A2 Slightly |
Wagd
Y-390° 2.4425 2.4091| -1.37%]islightly {IN/C
B2 ‘ warped
e e
ER-610 1.9845 1.9786| -0.30%||Darkened
c2 i
F2

A-12



SHEET INSULATION

500 HR IN Nitrggen @140 F

ID WT |EXPWT| WT % [[SAMPLE]| BREAK || SAMPLE | TENSILE| TENSILE %
CHANGE|| WIDTH {| LOAD {THICKNE STR | STREXP | CHANGE
Mils BASE TENSILE
— 3 ———
NO/MY/NOJ4.6428]4.6411] -0.04%|| 0.421)]136.60f 21 17.4] 15.45
A1 0.430[146.80] 21 17.4]  16.26] -10.15%
0.455[145.20] 21 17.4] 15.20
DA/MY/DA }4.2692[4.2732| 0.09%] 0.510}|149.90f 21 13.7] 14.00
B1 0.453]126.30f 21 13.7] 13.28] -0.94%
0.463]1130.70] 21 13.7] 13.44
MYLAR MO §2.2468{2.2476| 0.04%| 0.423} 88.10] 10 21.71 20.83
C1 0.4414 89.10f 10 21.7] 20.20] -7.59%
0.434}| 83.00f 10 21.7] 19.12
NO 410 [2.1912]2.1981] 0.31%|| 0.445| 88.65] 10 18.7]  19.92
D1 0.435| 75.950] 10 18.7] 17.46] 0.45%
0.403f 76.45] 10 18.7] 18.97
NO M 418 |2.3400[2.3453] 0.23%}l 0.482] 26.7001 9 7.5 6.15
E1 0.496f 26.600 9 7.5 5.96| -17.53%
0.520l 30.15] o 7.5 6.44
MEL 228 [2.3060]2.3062] 0.01%) 0.440f 73.701 10 21.71 16.75
F1 0.387]l 84.750 10 21.71  21.90] -10.65%
0.479|| 93.50] 10 21.7]  19.52
500 HRS IN Nitrogen ->24 HRS @ 302 F
NO/MY/NOJ4.7133]4.7076] -0.12%] 0.349]["70.25 21 17.4] #VALUE!
A2 0.4471150.600 21 17.4] 16.04] -7.20%
0.320[109.200 21 17.4] 16.25
DA/MY/DA J4.2851(4.2836)] -0.04%] 0.430}1122.40§f 21 13.7] 13.55
B2 0.402/{118.80 21 13.7]  14.07] 1.18%
o.44e=131.3oﬂ 21 13.7] 13.96
MYLAR MO 2.1042{2.1036] -0.03%| 0.476{ 98.708 10 21.7]  20.74
c2 0.488[|100.004 10 21.7] 20.49] -5.05%
0.411]] 84.600f 10 21.7] 20.58
NOMEX 41012.1778(2.1746] -0.15% o.494l| 96.85f 11 18.71 17.82
D2 0.445] 85.250 11 18.7] 17.42] -4.70%
0.442| 88.60f 11 18.7] 18.22
NO/M! 4182.3465|2.3404] -0.26% 0.485{} 27.300 9 7.5 6.25
E2 0.468|l 23.80f 9 7.5 5.65] -21.56%] .
0.499|l 25.80§ 9 7.5 5.74
MEL 228 [2.3149]2.3181 o.14%| o.4a4|| 90.80f 10 21.7] 18.76
F2 I o0.388] 75.85§ 10 21.71  19.55] -11.07%
§ 0.460§ 90.10f 10 21.71  19.59
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SHEET INSULATION-Nitrogen @ 140°F(90°C)

After 500 hour exposure at 140°F(60°C)
D STRETCH % BASE || ELONG || BASE [EXPDIE| DIE% |f VISUAL
(inch) || ELONG || ELONG % DE CHANGE!l B¢
(AVE) [CHANGE (Ang) . |
NO/MY/NO 0.33l 8.3%| 20.0% >18.97]>13.39 N/C
A1 0.65] 16.3%l 20.0%| -40.0%|>18.97]>13.96|flash
0.46]] 11.5%| 20.0%, >18.97|>15.12]
DA/MY/DA 0.61}| 30.5%] 46.0% >15.27|>12.56 N/C
B1 0.56ff 28.0% 46.0%|| -36.2%{l>15.27{>14.63|flash
0.59) 29.5% 46.0% >15.271>13.63
MYLAR MO 2.96[1148.0%| 131.0%. >14.91]>12.31 N/C
ci 2.86143.0% 131.0%) 5.5%|>14.91[>13.09|flash
2.471123.5%} 131.0% >14.91|>13.21
NO 410 0.68§ 17.0%] 17.0% 10.67| 11.27 N/C
D1 0.46f 11.5%| 17.0% -11.8%| 10.67] 9.92] 0.9%
0.66j 16.5%| 17.0% 10.67] 11.12
NO MI 418 0.08] 2.0% 4.0% 10.23] 8.47 N/C
E1 0.09 2.3% 4.0%{ -43.8%} 10.23| 9.46| -14.5%
o.1o§ 25%1  4.0% 10.23] 8.31
MEL 228 3.24[162.0%|l 160.0% >14.22|>13.03] IN/C
F1 3.260163.0%] 160.0% 2.9%|>14.22{>11.73{flash i
3.384169.0%| 160.0% >14.22|>13.20] i
After 500 hour exposure plus 24 hour air bake @ 302°F(150°C
NO/MY/NO 0.110 2.8%l 20.0% >18.97]>14.26) IN/C
A2 ~ 0.46) 11.5%] 20.0%} -42.5%|>18.97]>13.64|flash
| 0.46f 11.5% 20.0% >18.97]>14.31
DA/MY/DA 0.52] 26.0%) 46.0% >15.27]>13.18§] N/C
B2 0.57) 28.5%| 46.0%f -40.2%||>15.27]>12.97flash
0.56]| 28.0%|| _46.0%| _ >15.27|>14.06] |
MYLARMO | 2.820141.0%)] 131.0%] _ |>14.91|>12.05 IIN/C
c2 3.080154.0%) 131.0%} 12.7%||>14.91{>10.62flash ||
2.96§148.0%|| 131.0% >14.91|>11.47] il
NOMEX 410  0.54] 13.5%| 17.0% 10.67 9.64 NG
D2 0.46f 11.5%| 17.0%f -23.5%| 10.67] 10.04] -4.0%l
0.56) 14.0%f 17.0% 10.67] 11.04 it
NO/MI 418 0.100 2.5%] _ 4.0% 10.23] 9.90 IN/C
E2 0.08f 2.0% 4.0%f -47.9%) 10.23] 8.46{ -12.6%l
0.07] 1.8% 4.0% 10.23] 8.45 |
| o
MEL 228 3.14§157.0% 1so.o%i >14.22 >13.03] ;N/c
F2 #3.28]164.0%jl 160.0%) 0.3%f>14.22[>13.46[flash ||
I 3.21§160.5%) 160.0%} >14.22]>11.99
I
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SLEEVING

500 HRS IN Nitrogen @140 F
WT EXPWT %
CHANGE
| ——
A1 0.5893 0.5871} -0.37%
NOMEX
e —
B1 0.4572 0.4577) 0.11%
MYLAR
C1 0.3972 0.3996] 0.60%
INO/MY
Nitrcgen ---->24 hrs @ 302F :
A2 0.5430] 0.5417] -0.24% NC |
NOMEX 1
0.4608} 0.09%
FMYLAR
0.4039 0.4039 0.00%% Pockects where §
Il mylar pulled away }
| *see photo ;
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TAPE---Nitrogen @ 140°F(60°C)

“}500 HRS IN Nitrogen @ 140 F
D WT [EXPWT] WT% | BREAK | BREAK | % JSTREICH
CHANGE §| LOAD | LOAD | CHANGE |} (INCH)
(AVE) PP BRK
LOAD

A1 1.4977] 1.4967] -0.07%| 39.02] 43.85 0.04] 2.00% N/C
Glass ' 39.02 37.65| 9.56%f 0.05| 2.50%

39.02] 46.75 0.05] 2.50%|
B1 0.6202| 0.6232] 0.48%| 56.12] 55.75 0.68] 34.00% N/C
Polyester 56.12] 60.00| 5.40%fi 0.57| 28.50%

56.121 61.70 0.49] 24.50%)
C1 1.4650| 1.4702] 0.35%| 88.50] 42.55 0.10] 5.00% N/C
Permacel 88.50] 79.48] -31.44%) 0.10{ 5.00%

88.50] 60.00 0.11] 5.50%

500 HRS in Nitrogen -> 302 F 24 HRS

A2 1.3523] 1.3512] -0.08%j 39.02] 41.20 0.05] 2.50%|N/C
Glass 39.02] 28.65] -3.94%j] 0.04] 2.00%

39.02] 42.60 0.05] 2.50%
B2 0.5681] 0.5690] 0.16%| 56.12{ 54.55 0.49] 24.50%|N/C
Polyester 56.12] 60.35] 1.48%f 0.66] 33.00%

56.12] 55.95 0.57] 28.50%
c2 1.3383] 1.3228] -1.16%] 88.50] 109.50 0.13] 6.50%|Slightly
Permacel 88.50] 114.00] 20.41%8 0.11] 5.50%]|darker in

88.50] 96.20 0.11] 5.50%]color
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TIE

CORDS

500 HRS IN Nitro&n @ 140 F

—
D | WT |EXPWT| WT% |[BP] BREAK | BREAK| % [ISTRETCH| %
CHANGE || VIS || LOAD | LOAD [CHANGE] (Inch) | ELONG
(AVE) | BP | BRK

(ave) LOAD
A1 | 02688] 027] 052%N/IC] 28.36] 33.15 0.24] 12.0%
28.36] 36.30/20.00%|  0.27] 13.5%
28.36{ 32.65 0.24] 12.0%

500 HRS IN Nitrogen -> 24 HRS @ 302F .
A2 [ o0.2794] 0.2801| 0.251%|N/C]| 28.36] 37.95 | __o0.43] 21.5%
28.36] 37.35[29.29%|  0.55] 27.5%
28.36] 34.70 i o.40] 20.0%
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LEAD WIRE INSULATION

500 HRS IN Nitrogen @ 140F |
D WT EXPWT | WT % || EXP VIS |BASEDIE| EXPDIE| DIE%
CHANGE (AVE) CHANGE
DMD 3.9798] 3.9775( -0.06%|N/C 9.61] 9.00
A1 9.61] 9.69] -0.28%
9.61] 10.06
oDl 4.2369]  4.2366] -0.01%|N/C 9.95] 957
B1 9.95] 9.11] -1.21%
9.95| 10.81
- -> 24 HRS @ 302F
DMD 4.1012]  4.0980| -0.08%|N/C 9.61] 9.10
A2 9.61] 9.61] -0.73%
L 9.61] _9.91 _
DTMD 4.2288] 4.2271] -0.04%|N/C 9,95 7.93
B2 9.95] 10.01] -7.47%
9.95| 9.68
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Appendix B

Experimental Data for Nitrogen Exposure at
90°C(194°F)



TWISTED PAIRS WITHOUT VARNISH-Nitrogen @ 194°F(90°C)

|500 HRS IN Nitrogen @194 F
D WT EXPWT | WT % [[EXPVIS|BASE BRN| EXP BRN [BRN OUT||BASE DIE| EXP DIE
CHANGE ouT ouT | % (AVE)
(AVE) CHANGE
A1] 25.0173] 25.0131] -0.017%|N/C 576/ 561 15.80] 15.07
576 563 -2.3%§| 15.80] 14.51
576 565 15.80] 14.09
B1] 23.8352] 23.8317| -0.015%|N/C 736 729 11.62] 12.10
736 721] -1.3%] 11.62] 12.07
| 736 730 11.62] 12.46
C1] 24.4929| 24.4932] 0.001%|IN/C 579 589 16.58] 17.25
579] 582] 0.5% 16.58] 18.15
579 575 16.58] 17.41
——
L Nitrogen ---> 24 hours at 302°F(150°C)
A2l 25.519] 25.4979] -0.083%{IN/C 576 570 15.80] 15.34
576 540 -3.0%|| 15.80] 10.06
‘F" 576 566 | 15.80] 15.29
B2| 22.5205] 22.5086] -0.053%]|[N/C 736 733 [ 11.62] 11.81
736 734] -0.4%)| 11.62] 12.56
736 733 11.62] 12.39
c21 24.5618] 24.5611] -0.003%|N/C 547 450 % 16.58] 12.27
591 337 -29.8%) 16.58] 17.69
581 457 | 16.58] 17.25
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TWISTED PAIRS/WIRE A/WITH VARNISH---Nitrogen @ 194°F(90°C)

500 HOURS IN Nitrogen @ 194 F

BEXP |IBASE DIE

VARN ITWISTED| Exp Pair | WT % EXPDIE| DIE% || BASE | BP | BANOUT
PAIRWT | weight | CHANGE || VIS CHANGE | BURN | BURN %
ouT | out | cHanGE
PlU-475 [22.6684[22.6703] 0.008%|N/C | 16.24] 20.00 430] 333
OIA1 16.24f 17.78] 11.12% 430 310| -24.73%
L 16.24| 16.36 430] 328 |
vlvy-390 J22.8231]22.8185] -0.020%|N/C || 18.77] 20.00 510] 500
E 1B1 18.77| 15.64 -1.19% 510 510 -0.52%
s 18.77] 20.00 510] 512
TIER-610 J21.7013[21.7000] -0.006%|N/C || 15.57] 17.00 442] 429
EC1 15.571 15.67 2.76% 442 416 -5.58%
R 15.57| 15.33 442| 407
Y-833 [23.0665(23.0643[ -0.010%|N/C || 12.04] 10.33 578] 567
P{D1 12.04| 12.27 -7.23% 578 533 -5.42%
o) 12.04] 10.91 578] 540
e ——— — e
Lf923 23.0186[23.0192] 0.003%|N/C | 16.76] 5.94 606] 465
Y JE1 16.76{broke -22.61% 606 544! -17.60%
A 16.76] 20.00 606] 489 |
MlTé"d-aoo 21.6766]21.6741] .0.012%]N/C | 19.08] 20.00 580] 508
| JF1 19.08 8.89] -26,73% 580 480] -10.40%
D 19.08] 13.05 580] 571
E 24 HOURS AT 302 F
U-475 [22.4152[22.4114] -0.017%|N/C || 16.24] 16.32 430 379
| Ja2 16.24] 16.54] 8.50%| 430] 370] -12.64%
M ' 16.24] 20.00 430] 378 |
| Iy-390 [22.8138]22.8077] -0.027%|N/C || 18.77] 20.00 510 545
DiB2 18.77] 18.50| -11.15% 510/ 488] 9.15%
E 18.77] 11.53 510] 637
. — e e
ER-610 J|21.6518][21.6522] 0.002%|N/C || 15.57] 17.14 442] 380
Ic2 15.57] 16.89] 10.17%| 442] 392] -12.22%
| [ 15.57] 17.43 442] 392
Y-833 ]23.2459]23.2422] -0.016%|N/C | 12.04] 11.33 578] 466
D2 ' - 12.04] 11.57] -5.73%) s578] s569] -9.69%
H 12.04] 11.15 578] 531
923 22.7316[22.7253] -0.028%|N/C || 16.76] 16.95 II 606] 496
E2 16.76] 13.71] -15.41%|| 606| 406] -24.15%
16.76] 11.87 606 477|
21.7101]21.7050] -0.023%|N/C || 19.08] 20.00 } 580] 609
B 19.08] 14.02] -7.56%)] 580] 559/ -0.11%
19.08] 18.89] I 580] 570
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TWISTED PAIRS/WIRE B/WITH VARNISH --- Nitrogen @ 194°F(90°C)

500 HOURS IN Nnrgen @ 194°F
R -
VARN EXPT | WT% || EXP || BASE | BXP | DIE% [[BASE| BXP | BRNOUT
PAIRWT PAIR WT |CHANGE|| VIS || DIE | DIE | CHANGE|[BURN|BURN| %
JLOUT | OUT | CHANGE
PlU-475 127.0452| 27.0473] 0.01%|N/C || 13.32] 12.92 [7a8] 730
(o] I'} 13.32]| 13.27] -0.85%| 746| 731] -2.01%
L 13.32] 13.43 746] 732
vly-390 [23.3779} 23.3763| -0.01%|N/C |[ 12.28] 12.40 755| 742
E |B1 12.28] 10.31| -6.51%fl 755] 747 -1.81%
S 12.28] 11.73 755 735
TIER-610 [20.2273[ 20.2199] -0.04%|N/C || 12.73] 11.96 734] 732 T
E JC1 12.73] 11.71] -7.03%| 734] 732 -0.27%
R 12.73|broke 734| 732 .
Y-833 [21.3295| 21.3282] -0.01%|N/C [l 12.49] 12.12 734] 713 1
P1D1 12.49{ 10.77] -6.06%|| 734| 725 -1.73%
0 N 12.49] 12.31 734] 726
L1023 126.2462] 26.2433] 0.01%|N/C || 14.38] 11.74] || 742] 733] [l
Y {E1 14.38{ 11.57] -19.52%| 742| 747 -0.72%]
A 14.38] 11.41 742| 730
e e =
M 1ISO-800 §29.1508( 29.1528| 0.01%{N/C |{ 12.29] 10.26 747] 747
I §F1 12.29{ 12.87| -3.91%|l 747] 741 -0.71%
D 12.29] 12.30 7471 737
E| Nitrogen --> 24 hours @ 302 F
Hu-475 27.0249] 27.0230] -0.01%|N/C | 13.32] 12.79 746| 728
| JA2 ' i 13.32] 9.76] -7.38%j 746| 730] -2.32%
M | 13.32]| 14.46 746] 728 ]
I -390 J]23.2621]23.2573] -0.02%|N/C || 12.28] 10.82 755| 736
DlB2 ) 12.28] 13.09] -0.65%|j 755] 731 -2.85%
E 12.28] 12.69 755] 736 I
iER-61O 23.5619] 23.5703] 0.04%|N/C [[12.73] 10.96 I 734] 652
E |C2 ' 12.73] 11.51 1.86%=| 734| 729 -5.93%
P 12.73] 16.43 l 734lost
0|Y-833 |21.4654] 21.4615] 0.02%|N/C_|| 12.49] 11.11 [734] 698
X D2 ' 12.49] 11.41] -6.62%|| 734] 728 -2.72%
Y 12.49] 12.47 734] 716
e — :
923 26.7630[ 26.7555] -0.03%|N/C || 14.38] 20.00 742| 736
G g2 14.38] 20.00] 34.33%| 742] 741 -0.81%
L 14.38| 17.95 742] 727]
A [1S0O-800 | 28.1556] 28.1523| -0.01% 12.29] 12.85 ii 747] 737
S JF2 ' IN/C || 12.29] 10.52] -1.93%)| 747} 742] -1.00%
S 12.29] 12.79 ||r747 730

B-3



TWISTED PAIRS/WIRE C/WITH VARNISH---Nitrogen @194°F(90°C)

500 HOURS_II_\J_I_\J_iLrgge_n_@ 194 F
VARN JTWISTED| EXPT | WT% || EXP [BASE| BEXP | DIE% ||BASE[ EXP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS || DIE | DIE |CHANGE|[BURN[BURN| %
1 | OUT | OUT | CHANGE
Fr
Plu-475 ]23.0730}23.0658( -0.031%|N/C [f15.10[12.40 469 539
ola1 15.10]10.11{-19.82%|| 469] 540] 18.69%
L 15.10[13.81 469] 591
vIv-390 [21.8142]21.8014] -0.059%|N/C [[18.24]broke 473 509
EIB1 18.24]12.41).23.27%|| 473| 427 -2,.33%
S , 18.24{15.58 473] 450 L
TIER-610 [22.1527][22.1880[ 0.159%|N/C |[14.53[15.46 494] 401 I
E {C1 : 14.53{14.33| 3.10%{ 494| 449| -11.40%
RL . 14.53]15.15 494 463
v-833 ]25.3475[25.3368] -0.042%|N/C [[11.38[14.46 557] 308
I D1 11.38]16.30| 44.02%|| 557] 346] -42.01%
M 11.38/18.41 557] 315
| f923 25.0774[25.0643] -0.052%|N/C |[15.85[20.00 503] 443
D |E1 15.85[20.00] 20.74%]| 503] 420] -13.65%
E 15.85[17.41 503[ 440
1ISO-800 §22.0673[22.0612] -0.028%|N/C ll14.75]15.80 632] 576
JP F1 14.75(14.62]-10.96%|| 632] 593] -9.07%
0 14.75] 8.98 632| 555
L Nitrogen --> 24 hours 9 302 F
Y 24.0039] -0.021%[N/C [[15.10[10.72 469| 516
A JA2 15.10110.72]-28.57%)§ 469| 579] 10.23%
M 15.10[10.92 469] 456
| [Y-390 J21.9070|21.8924 -o.oe7%ﬂN/C 18.24] 8.21 473} 620
D |B2 18.24/19.84] -5.40%|| 473] 426] 9.30%
E [ 18.24]/14.67 473| 505
ER-610 [22.0712]22.0632] -0.036%|N/C_|14.53]15.61 294 379 i
| fc2 14.53/16.45] 5.12%| 494] 409] -20.58%
Ml | 14.53[13.76 494] 389 |
| fv-833 [25.0422[24.9320] -0.440%|N/C [11.38]16.39 557] 369
D Jpo2 11.38]17.45] 36.58%]| 557] 332] -35.85%
E 11.38/12.79 557] 371
923 25.7509/25.7329] -0.070%|N/C [l15.85[16.95 503] 551
E2 15.85]13.71]-10.68%(| 503| 441| -4.84%
[ 15.85(11.81 503[444] |
22.0619 -o.os1%irN/C 14.75|broke 632] 594
14.75]13.27] -a.41%|| 632] 574] -8.18%
14.75]14.93 632] 573
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HELICAL COILS/WIRE A---Nitrogen @ 194°F(90°C)

500 HRS IN Nitrﬁen @ 194°F

COIL | EXPCOL] WT% JEXPVIS] BASE | EXPBND
WT WT | CHANGE BNDSTR| ST
(AVE) . :
P |u-475 [40.1089( 40.1165 0.019%|N/C 73.73| 73.57
ofA1 73.73]  58.95
L 73.73] 64.25
Y{y-390 [39.0368| 39.0439] 0.018%|IN/C 43.78] 48.47
E [B1 43.78]  51.20
S 43.78) 40.57
TIER-610 J40.2526] 40.3003] 0.119%]|N/C 51.81] 66.32 ;
E Jc1 51.81] 54.35| 10.45%f
R 51.81] 51.00 "

[ o ——

Y-833 ]38.4237| 38.4234] -0.001%|N/C 9.85] 17.50 :
P D1 9.85| 19.92|188.22%f
o] | 9.85 ;
L f923 38.9578| 38.9568| -0.003%|N/C 41.28
Y JE1 41.28{"

A 41.28
M JISO-800 |38.4408| 38.4489] 0.021%{iN/C 45.01}"
I IF1 45.01
D 45.01
E Nitroien -> 24 HRS 302°F

U-475 [40.3451] 40.3410] -0.010%N/C 73.73
I Ja2 73.73
ML 73.73
I fy-390 [38.9613| 38.9589] -0.006%|IN/C 43.78
D IB2 43.78
E L 43.78]

ER-610 }a8.7011] 38.6978] -0.009%|N/C 51.81]

51.81
51.81
38.5355| -0.006%||N/C 9.85
9.85
9.85
0.001%|[N/C 41.28
41.28

41.28 .

-0.009%{IN/C i 45:01 )
f  45.01
i 45.01
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HELICAL COILS/WIRE B--Nitrogen @ 194°F(90°C)

500 HAS IN Nitrogen @ 194°F :
VARN | coiL [ExPCOIL] WT% [EXPVIS| BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR| ST %
(AVE) CHANGE

PJuU-475 [37.6309{37.6430{ 0.032%|N/C Af 40.14] 34.92
ojat 40.14| 34.60| -13.70%
L 40.14| 34.40

e
Y{Y-390 [38.5257|38.5365| 0.028%|N/C 36.12] 30.82 |
EB1 36.12] 39.25] -0.76%}
S 36.12| 37.47
TIER-610 ]37.4404]37.4485| 0.022%|IN/C 35.96] 29.80
E JCH ~ 35.96] 30.45] -17.58%}
R 35.96] 28.67

Y-833 [37.7714]37.7799] 0.023%]|[N/C 33.14]  12.20 ;
P D1 33.14] 29.87| -39.08%};
O ]
Lf923 38.3050{38.3152] 0.027%N/C ]
Y |E1 .50{ -20.08%}
A .
M[iSO-800 [37.1400[37.1404] 0.001%|N/C
I JF1
D ﬁ'_
E Nitroggn -> 24 HRS 302°F

U-475 }36.7209|36.7184| -0.007%{N/C
A2

|

M —ad

| fy-390 [as.5696[38.5832] 0.035%|N/C

DlB2

E .
ER-610 J37.6121]37.6106] -0.004%|N/C

EJC2

P ST | —

oly-833 [36.0136[36.0118] -0.005%|N/C

XiD2

Y

"YERER TREZT) ~oodne 1T
ﬁ@w

1ISO-800 |36.5539|36.5885] * 0.095%|{N/C
F2

38.1714

DN

B-6



HELICAL COILS/WIRE C--Nitrogen @ 194°F(90°C)

! | |soo HRS IN Nitrogen @ 194°F
VARN COlL [EXPCOL| WT% [[EXPVIS] BASE | EXPBND
WT WT | CHANGE BNDSTR{ STR
(AVE)
P JU-475 |[38.2772|38.2867| 0.025%| N/C 51.21| 58.77
OJA1 51.21] 53.67
L 51.21] 70.02
v[V-330 [39.9571]39.9617] o0.012%| N/C 50.72] 49.42
ElB1 50.72{ 44.52
S 50.72] 51.95
TLER-610 37.4257]37.4289| 0.009%| N/C 58.33f 50.30 .
EJC1 58.33] 55.97] -10.35%
R 58.33] 50.60 Q
Y-833 [38.2462{38.2545{ 0.022%| N/C 584 12.70
I {D1 ' 5.84{ 21.87|223.86%]
M 5.84| 22.17 I
| J923 39.0523]39.0591] 0.017%}i N/C 49.26] 42.20
D |E1 49.26] 43.90] -14.05%}
E 49.26] 40.92 '
P ———
ISO-800 §39.7716| 39.7806( 0.023%|| N/C 36.08] © 43.15
P JF1 36.08] 56.30[ 38.17%
0 36.08] 50.10
L Nitrogino 24 HRS 302°F
Y JU-475 [38.3013] 38.3000| -0.003%| N/C 51.21] 63.55 ,
A JA2 51.21] 73.40] 29.81%
M
I fY-390 |40.6512{40.6450] -0.015%| N/C
D B2
E
ER-610 [37.2531|37.2870] 0.091%}f N/C
| JC2
| [v-833 [38.2080[38.2033] -0.012%| N/C |
D jD2
E
P —
38.9176|38.9112| -0.016%|| N/C
—— 1
39.7213{39.7158{ -0.014%|| N/C
F2




SINGLE MAG WIRE WITHOUT VARNISH--Nitrogen @ 194°F(90°C)

I500 HRS IN Nitrogen @ 194°F

D wWT EXPWT WT % EXP VIS
CHANGE

A1 4.3772] 4.3778 0.014%|__N/C
====——L-————_1.___T_—___.‘—‘t————-—————___—.r-—_——=1—‘=
B1 4.5737] 4.5689 -0.105%|f N/C
C1 4.5382| 4.5381 -0.002%f| N/C
(. Nitrogen -> 302°F for 24 HRS
A2 4.3384f 4.3374} -0.023%) N/C
B2 4.4635| 4.4621 -0.031%|f N/C
#=ﬁ======.-¢r'_
Cc2 4.6678] 4.6687 0.019%}j N/C
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SINGLE/WIRE A/WITH VARNISH--Nitrogen @ 194°F(90°C)

!500 hrs in Nitrogen at 194° F
VARN | WIREWT [EXPWIRE] WT %
WT CHANGE

i: _—
U-475 5.0660{ 5.0641| -0.038%

A1

<)
0o

L
Y]Y-3390 5.5300| 5.4253| -1.893%
E|B1
S
T
E
R

—{-

ER-610 5.0079] 5.0055{ -0.048%
C1

Y-833 5.6305] 5.6243] -0.110%

PlD1

0

Llo23 5.2677] 5.2621] -0.106%]] N/C

v |E1 NO
A

MIiso-800 | 5.1072] 5.1055] -0.033%| N/C

i fF1 f NO

D |

E Nitrogen -> 24 HRS @ 302°F ' ]
[U-a75 5.0720] 5.0690] -0.059%)] N/C |

1 A2 YES

M ___——=======J

| 0.309%} N/C

D NO

E
ER-610 5.0492] 5.0484] -0.016%] N/C |
C2 [YES
Y-833 5.5759] 5.5730] -0.052%| N/C
D2 ' YES
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SINGLE/WIRE B/WITH VARNISH-Nitrogen @ 194°F(90°C)

Nitrogen at 194 F

VARN [WIREWT|EXPWRE| WT% [[EXP VIS
wWT CHANGE

U-475 5.5438] 5.5422] .0.029%) N/C

Y-390 5.5548] 5.5899 0.632%|l N/C

ERf61O 4.9519| 4.9487] -0.065%}) N/C

DM+ unum<r— QO
w

Y-833 4.5588| 4.5559| -0.064%|| N/C

P 101
0 .
L§923 4.5577 5.2928| 16.129%|| N/C
Y JE1
A

| — ——————
M JISO-800§ 5.4781 5.4760| -0.038%f| N/C
I JF1
D
E Nitrogen -> 24 HRS @ 302F

U-475 5.5460] 5.5450[ -0.018%}l N/C
A2

!
IM —
| fy-390 [ 5.6724] 5.6688] -0.083%| N/C
D|B2
E

|

ER-610 | 4.9674{ 4.9645] -0.058%| N/C

E |c2
P #
Ofy-833 | 5.2594] 5.2423] -0.325%| N/C
X |D2 : '
Y
923 5.3007| 5.2965| -0.079%| N/C
IG Je2 ‘ IINO
L
A 1ISO-800 ] 5.4540] 5.4906] 0.671%} N/C
S fF2 < [INO
S C
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SINGLE/WIRE C/WITH VARNISH--Nitrogen @ 194°F(90°C)

DM OM<r—OD

mo=— &~

Nitrwn at 194 F

VARN WIREWT EXPWIRE WT% ||[EXPWI BXP
WT CHANGE FLEX
U-475 5.3162] 5.3144] -0.034%|IN/C
A1 NO
Y-390 5.5719] 5.5672{ -0.084%[N/C /
B1 NO
ER-610 5.5502| 5.5493] -0.016%|N/C
C1 < YES
Y-833 5.2695| 5.2877| 0.345%|N/C
D1 YES
923 5.6581 5.6539] -0.074%|IN/C
Ef _ NO
I
ISO-800 ] 5.5788] 5.5772| -0.029%|N/C
F1
Nitrogen -> 24 HRS @ 302F
U-475 5.3712 5.3686] -0.048%|iN/C
A2 NO
%
Y-390 5.7256 5.72_09 -0.082%{IN/C
B2 NO
ER610 | 5.5384] 5.5362] .0.040%|N/C
c2 [IYES
Y-833 5.3576| 5.3558| -0.034%|N/C
D2 [YES
923 5.7306 5.7243] -0.110%|N/C
E2 NO
1ISO-800 5.5759 5.5722| -0.066%}IN/C
F2 [INO
|
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Varnish Disks----Nitrogen @ 194°F(90°C)

[ 500 HRS IN Nitrogen @ 194 F
D WT EXPWT | WT% | EXPVIS | EXPFLEX
CHANGE
U-475 2.4523 2.4523] 0.00%|N/C N/C
A1
L=
Y-390 2.1089 2.1019] 0.33%][slightly |IN/C
B1 warped
| -
ER-610 2.3522 2.3597] 0.32%|IN/C N/C
C1
[V-833 2.2590] 2.2599] 0.04%|N/C N/C
D1
———
923 1.7369 1.7356] -0.07%|IN/C N/C
E1
1ISO-800 | 1.9567 1.9510] -0.29%]slightly |IN/C
F1 warped
Nitrggen at --->24 hour at 302°F.
2.3780 2.3613| -0.70%]|N/C N/C 1
2.2201]  2.1908] -1.32%]slighty |[IN/C
) warped
S e—e———e— m
ER-610 2.7084 2.6998] -0.32% darkened N/C
c2
==*=========
Y-833 2.4352] 2.4360] 0.03%|IN/C N/C
D2
923 1.7797 1.7739] -0.33%
E2 N/C IIN/C
ISO-800 | 2.0535 1.9782| -3.67%l|warped
F2 ‘ HN/C
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SHEET INSULATION---Nitrogen @ 194°F(90°C)

500 HR IN Nitrogen @ 194°F _]
ID WT |EXPWT| WT % [[SAMPLE|| BREAK | SAMPLE ] TENSILE| TENSILE %
CHANGE}} WIDTH || LOAD {THICKNESS] STR | STREXP | CHANGE

‘ Mils BASE TENSLE

NO/MY/NO|4.6148{4.6174] 0.06%| 0.3701128.70] 21 17.4] 16.56

A1 0.425|[146.80f 21 17.4] 16.45] -8.47%
0.507157.20f 21 17.4] 14.76

DA/MY/DAJ4.3227[4.3277 0.12%j 0.369)| 97.20f 21 13.7] 12.54

B1 0.435/[119.80] 21 13.7] 13.11] -6.47%
0.450[{120.808f 21 13.71 12.78 ‘

MYLAR MO [2.2027]2.2077| 0.23%| 0.499[l101.60 10 . 21.7] 20.36

c1 0.489] 97.05 10 21.7] 19.85] -6.84%
0.502f102.60] 10 21.71  20.44

NO 410 J2.0630{2.0669| 0.19%{ 0.484| 91.500 10 18.71  18.90

D1 0.522f 96.35] 10 18.7] 18.46] 1.14%
0.466[ 90.30§ 10 18.7] 19.38

NO Mi 418 J2.1118[2.1165] 0.22%} 0.502| 27.75 9 7.5 6.14

E1 0.490 27.25 9 7.5 6.18] -18.72%
0.528 28.35] 9 7.5 5.97

IMEL 228  ]2.5339|2.5397| 0.23%] 0.540[/107.10§ 10 21.7] 19.83

F1 0.470 92.50f 10 21.71 19.68] -10.17%
0.507 96.150 10 - 21.7] 18.96

500 HRS IN Nitrogen @ 194°F ->24 HRS @ 302°F

NO/MY/NOJ4.1604]4.1435] -0.41%] 0.407||140.00f 21 17.4] 16.38

A2 ' 0.414f(151.100 21 17.4] 17.38] -2.29%
0.475[172.00§ 21 17.4] 17.24

DA/MY/DAJ4.1479]4.1382] -0.23%}f 0.380]]107.100 21 13.7] 13.42

B2 0.476l1135.300 21 13.7] -13.54] -1.30%
0.380j{108.60f 21 J 13.7] 13.61

MYLAR MO J2.2383[2.2379] -0.02%8 0.389] 77.20f 10 | 21.7] 19.85

c2 0.415 79.95] 10 21.71  19.27] -9.42%
0.390 77.45] 10 J 21.7] 19.86

NOMEX 41d2.2687{2.2720] 0.15%}§ 0.516l|104.20f 10 18.7] 20.19

D2 0.483}{101.90] 10 18.7] 21.10] 9.15%
0.508[101.30f 10 18.7] 19.94]

NO/MI 418]2.1342[2.1213] -0.60%] 0.510f 28.55§ 9 7.5 6.22

E2 0.517] 28.708 9 7.5 6.17] -19.20%,
0.4704 24.500 9 7.5 5.79

IMEL 228 ]2.2689]2.2686] -0.01%§ 0.478f 94.700 10 21.7] 19.81

F2 0.515] 99.30 10 21.7] 19.28] -9.92%
0.5004 97.754 10 21.7] 19.55
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SHEET INSULATION---Nitrogen @ 194°F(90°C)

After 500 hour exposure to Nitrogen @ 194°F(90°C
D STRETCH| % - || BASE [ ELONG || BASE [EXPDIE| DIE% [[VISUAL EXP
(inch) [t ELONG{| ELONG % DEE CHANGE
(AVE) |ICHANGE|| (AVE) [
NO/MY/NO 0.73] 18.3%| 20.0% >18.97/>16.0 N/C
A1 0.84ff 21.0%|| 20.0%) -1.9%li>18.97|>15.49|flash
* 25 susunll  20.0% >18.97[>15.05
DA/MY/DA 0.51]] 25.5%|| 46.0% >15.27|>14.8 N/C
B1 0.54) 27.0%|| 46.0%| -43.1%|[>15.27|>13.91[flash
0.52] 26.0%| 46.0% >15.27[>13.11
MYLARMO || 3.00]154.5%)] 131.0% >14.91]>13.68 N/C
Ct 2.990149.5%| 131.0%|| 15.8%|>14.91(>13.12[flash
3.02)|151.0%} 131.0% >14.911>13.41
JNO 410 0.54f 13.5%| 17.0% 10.67] 10.46 N/C
D1 0.40] 10.0% 17.0%| -24.0%| 10.67] 9.36] -9.2%
0.61) 15.3%|| 17.0% 10.67| 9.26
NO M 418 0.07F 1.8% 4.0% 10.23] 9.11 N/C
Et 0.06f 1.5% 4.0%| -60.4%|| 10.23] 9.85] -7.3%
0.06f 1.5% 4.0% 10.23] 9.50
IMEL 228 3.76/{188.0%|| 160.0%) >14.22|>14.01 IN/C
F1 3.514175.5%|| 160.0%| 9.8%|[>14.22]{>14.13|flash
3.27||163.5%|] 160.0% >14.22]>13.43
After 500 hour Exposure plus a 24 hour airbake @302°F(150°C)
NO/MY/NOJ  0.68] 17.0%|| 20.0% >18.97[>15.90 N/C
A2 0.86ff 21.5%|] 20.0%|| -6.7%|[>18.97|>15.55|flash
0.70f 17.5%) 20.0% >18.97{>16.40
DA/MY/DA 0.570 28.5%|| 46.0% >15.27[>14.11 slighlty
B2 0.56ff 28.0% 46.0%|| -38.8%i{[>15.27]|>13.27|flash warped
0.56{ 28.0%|| 46.0%]) >15.27|>12.5
MYLAR MO 3.19f159.5%|| 131.0%] >14.91[>13.61 N/C
c2 2.94§147.0%]| 131.0%| 17.8%||>14.91[>13.26flash
' 3.13}156.5%)| 131.0%j >14.91|>12.94 L
e ——— —4
NOMEX 41d| _ 0.56] 14.0%] 17.0% 10.67] 10.50 IN/C
D2 I o.580 14.5%|| 17.0%}f -21.1%|| 10.67] 10.70] 3.7%
0.478 11.8% 17.0% 10.67{ 12.00
NO/M! 418 0.07f 1.8% 4.0% 10.23[ 9.12 N/C
E2 0.07] 1.8% 4.0%| -56.3%|| 10.23] 8.76] -12.1%
0.078 1.8% 4.0% 10.23] 9.10
MEL 228 3.57§178.5%|| 160.0%| >14.22|>13.12 N/C
F2 3.440172.0%/| 160.0%| 9.4%|>14.22{>13.7 |flash
3.490174.5%| 160.0% >14.22|>14.41
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SLEEVING---Nitrogen @ 194°F(90°C)

500 HRS IN Nitrogen @ 194°F
WT EXPWT %
CHANGE
At 0.5660| 0.5650] -0.18%
NOMEX
5 0.4429] 0.4467] 0.86%
MYLAR
fe— ﬁ
Ci 0.4056] 0.4065] 0.22% N/C
NO/MY ‘
P M
' Nitrc&en 9 194°F---->24 hrs 4@ 302°F '
'YI 0.5615| 0.5632| 0.30%|| N/C ;_
NOMEX f
B2 0.5047] 0.5042] -0.10%] N/C Q
MYLAR
c2 0.3935] 0.3934] -0.03% N/C
NO/MY
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TAPE--Nitrogen @ 194°F(90°C)

500 HRS IN Nitr enQ194F
D WT |EXPWT] WT % ] BREAK | BREAK
CHANGE || LOAD | LOAD
(AVE) | B
A1 1.5187] 1.5217| 0.20%| 39.02] 35.60
Glass 39.02] 30.85] 5.52%| 0.06] 3.00%
‘ 39.02)  44.15 0.05] 2.50% o
B1 0.6247| 0.6276] 0.46%| 56.12 48.20 0.41] 20.50% NG R
Polyester 56.12] 58.40] 1.61%|| 0.65] 32.50%]
56.12} 59.05 0.63[31.50%
C1 1.4638| 1.4569[ -0.47%| 88.50f 121.20 0.15] 7.50%) N/C
Permacel 88.500 79.95| -6.89%) 0.11] 5.50% o
88.50] 46.05] . 0.11] 5.50% :
—
500 HRS in Nitrogen -> 302°F 24 HRS i
A2 1.5927| 1.5968] 0.26%| 39.02] 40.20 ' 0.05{ 2.50%|N/C
Glass 39.02] 39.75] -0.01%] 0.06] 3.00%
39.02] 37.10 0.06] 3.00%
B2 0.5795] 0.5812] 0.29%| 56.12] 63.60 0.95] 47.50%|N/C
|Polyester 56.12) 58.75] 8.46% 0.70] 35.00%
56.12] 60.25 0.69] 34.50%
c2 1.4067] 1.3776] -2.07%| 88.50] 53.85 0.20] 10.00%| _slightly
Permacel 88.50] 142.40] 4.12%] 0.12] 6.00%} Darkened
88.50] 80.20 . 0.14] 7.00%
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TIE CORD----Nitrogen @ 194°F(90°C)

500 HRS IN

Nitrggen @ 194° F
AR
WT EXPWT | WT% || BXPj| BREAK | BREAK % ||STRETCH %
CHANGE || VIS|| LOAD | LOAD |[CHANGE|| (Inch) | ELONG
(AVE) BP BRK
(ave) | LOAD
0.25401 0.2539] -0.04%{|N/C|| 28.36] 31.40 0.24] 12.0%
28.36] 36.75[23.47% 0.27] 13.5%
28.36] 36.90 " 0.26] 13.0%
500 HRS IN Nitrogen -> 24 HRS @ 302°F
0.2667F 0.2663] -0.150%|IN/C{i 28.36} 32.25 0.40{ 20.0%
28.36f 32.15[116.01% 0.49] 24.5%
28.36] 34.30 0.26]. 13.0%
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LEAD WIRE INSULATION---Nitrogen @ 194°F(90°C)

500 HRS IN Nitrogen @ 194°F
D WT EXPWT | WT % || EXPVIS [BASEDIE| EXPDIE| DIE%
CHANGE ﬂ_LAVE) CHANGE
DMD 4.0428 4.0446] 0.04%[IN/C 9.61| 7.45
A1 9.61] 10.23] -5.45%
9.61 9.58
ey
DTMD 4.3351 4.3370{ 0.04%|N/C 9.95 11.03 :
B1 9.95/ 9.00/ 8.34%
9.95/ 12.31

Nitrogen @ 194°F -> 24 HRS@ 302°F

DMD 4.0622 4.0642| 0.05%|iN/C 9.61 8.18

A2 9.61 9.46f -5.86%
9.61 9.50

DTMD 4.3780 4.3754{ -0.06%}IN/C 9.95{ 10.75

B2 ' 9.95 9.65| -0.07%
9.95 9.43
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Appendix C

Experimental Data for HCFC-22 Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS IN R-22 @ 194 F ]
WT ] EXPWT | WT % "EXP VIS|BASE BRN

C1

D EXP BRN {BRN OUT
CHANGE ouT ouT %
(AVE) CHANGE
A1} 24.8806] 24.9525| 0.289%(IN/C 576 419
576 404 -27.7%
L1 | 576 426] || 15.80] 12.19]
B1] 25.9271] 26.0849| 0.609%|[N/C 736 735
fi 736 731 -0.3%)]
736 735
C1] 23.9446] 24.0052 0.2‘53%iN/C { 579 269 .
f fl 579 254] -55.3%) 16.58 .
|| u 579 254 i 16.58] 17.50
R-22-->24 HRS @ 302 F -
A2 24.3522| 24.3556| 0.014%{IN/C 576 511 i 15.80] 15.05
f 576 557} -8.9%4§ 15.80] 18.40] 8.8%
576 507
B2| 25.5469] 25.5640] 0.067%]|IN/C 736 721
f . 736 731
: 736 677
c2| 23.9727| 23.9799 o.oso%}N/c i 579 542
f | 579 566
| 579 526




TWISTED PAIRS/WIRE A/WITH VARNISH

500 HOURS IN R-22 @ 194 F
1 VARN JTWISTED| EXPT | WT% BXP [BASE DIE| EXPDIE| DIE% | BASE | B® | BANOUT
PAIR WT | PAIRWT | CHANGE || vIS CHANGE || BURN | BURN %
| I OUT | OUT | CHANGE
PlU-475 [22.1911]22.3480] 0.707%|N/C | 16.24] 18.89 430] 363
ola1 16.24] 18.90] 5.91%| 430| 367] -16.67%
L | 1L 16.24] 13.81 I|__430] 345
v[y-390 [24.7175|24.9438] o.916%|N/C || 18.77] 20.00 I s10] 382 Tl
ElB1 18.77|BROKE 6.55% 510] 388| -22.88%
S 18.77] 20.00 !l 510] 410
TIER-610 [22.1279[22.2293] 0.458%|N/C | 15.57] 16.20 442] 376 |
elci 15.57] 14.13] -4.99%) 442] 293 -22.70%}
R 15.57| 14.05 442| 356 |
Y-833 [23.4041[23.4686] 0.276%|N/C || 12.04] 11.96 il 578] 380
P D1 12.04] 11.69] 3.74%) 578] 522| -13.96%
0 12.04 1321____===]|f==5ﬁ78 590
| ——— — e
Li923 24.8893[25.1364] 0.993%|N/C I[ 16.76] 20.00 606] 490
Y JE1 Il 16.76{BROKE | 10.95%) 606] 559] -12.60%
A | 16.76] 17.19 606] 540
P—— —
M [1SO-800 [24.1302[24.2629] o0.550%|N/C || 19.08] 16.31 il 580| 341 i
| JF1 | 19.08] 20.00] -3.95% s580] 385| -33.56%}
D , | 19.08] 18.67 | 580l 430
E 24 HOURS AT 302 F
U-475 [22.2178]22.2323] 0.065%|N/C || 16.24] 12.46 ff 430] 3s0
I JA2 16.24] 14.81] -18.37%|| 430] 350| -24.03%]
M . - | _16.24] 12.50 IL__430] 280 h
m — A N
| fy-390 [24.2523|24.2644] o0.050%|N/C || 18.77] 11.30 510] 421
DB2 18.77] 9.89] -44.81%| 510] 426] -16.21%]
E 18.77] 9.89 510] 435
ER-610 J21.4449]21.4449 o.ooo%iN/C 15.57] 7.98 442] 297
(o7 15.57] 9.65| -41.96%|| 442] 320] -29.71%
15.57] 9.48 L 442] 315
Y-833 []23.3812|23.3760 -o.ozz%iN/c H 12.04] 10.77 I s78] 421
D2 fl 12.04| 11.36( -2.85%| 578 565] -15.05%]
923  |24.5813[24.5860] 0.019%|N/C | 16.76 16.36 606] 390
E2 16.76] 11.64] -16.07%| 606] 401]| -35.26%]
16.76] 14.20 606] 386
1S0-800 [23.6323[23.6482] 0.067%N/C | 19.08] 3.93 580
F2 19.08| 5.90] -69.92%| - 580] 382| -43.62%f
19.08] 7.39 [_580[ 306
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TWISTED PAIRS/WIRE B/WITH VARNISH

500 HOURS IN R-22 @ 194 F ~ 1
VARN JTWISTED| EXPT | WT% || EXP || BASE | BXP | DIE% ||BASE| EXP | BRNOUT
PAIR WT | PAIR WT |CHANGE(l VIS DiEe DIE | CHANGE [|BURN|BURN %
OUT | OUT | CHANGE
PJu-475 [22.4376] 22.6602] 0.99%|N/C |l 13.32] 11.98 746] 729
OJA1 13.32] 15.70] -4.18%|| 746| 727] -2.06%
Ll - _ 1113.32] 10.61 |__7_4£ 736 1
v[v 300 1226987 23.0029] 124%|N/C || 12.28] 16.96 I 755] 743
E|B1 f 12.28] 16.91| 35.15%|| 755] 743] -1.94%
S ]| 12.28] 15.92 755| 735
= —
TIER-610 [23.0132] 23.1751] o.70%|N/C [ 12.73] 9.86 734| 725
EJC1 12.73| 14.39] 1.05%| 734| 695] -2.54%
R 12.73] 14.34 734] 726
Y-833 [22.7016( 22.8256| 0.55%|N/C |l 12.49] 13.09 734] 729
P D1 I 12.49] 11.90] 1.57%| 734] 729] -0.64%
0 I! 12.49] 13.07 734] 730
Llo23 27.0185| 27.3803| 1.34%|N/C |l 14.38] 20.00 742| 733
Y JE1 14.38| 20.00| 39.08%| 742{ 740 -0.99%
A | 14.38] 20.00 742] 731
M Jis0-800 J26.0576| 26.2622 0.79%N/C [ 12.29] 14.39 747| 729
I JF1 | 12.29] 13.76] 30.59%|| 747] 726] -2.63%
D | 12.29] 20.00 747] 727
E R-22 --> 24 hours @ 302 F ) :
U-475 [22.2866] 22.2978] 0.05%|IN/C | 13.32] 12.40 | 746] 741
I JA2 | 13.32] 11.94{ -8.38%| 746| 726] -2.10%
M , !13.32 12.27 746| 724
ﬂ=======g
I -390 ]23.9817]24.4953| 2.14%|N/C ]l 12.28] 10.32 755| 735
D|B2 12.28] 11.42] -11.86%| 755| 749] -1.72%]
E 12.28] 10.73 755] 748
e ————————————— 1
ER-610 |22.4996[ 22.5045 o.oz%mm% 734] 649
E |C2 Il 12.73] 11.29] -5.63%|| 734] 728] -4.63%
P 12.73] 11.13 734] 723
o) 24.5061] 24.3392 -o.es%nN/C {}12.49 13.32 % 734] 726
X |D2 i 112.49] 13.39] 5.58%} 734 725] -1.23%
Y 12.49] 12.85 734] 724
27.2127| 27.2005 -o.o4%iN/C 14.38| 10.86 742] 749
G |E2 fl 14.38] 11.85] -19.43%|| 742] 753] 0.94%}
1L 14.38] 12.05 ' 742] 746
A [1SO-800 ] 26.3685] 26.3783 0.04%“ 12.29] 12.69 % 747| 728
S §F2 INC | 12.29] 13.90] 6.86%|f 747] 726] -2.68%]
S 12.29} 12.81 i 747] 734 |
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TWISTED PAIRS/WIRE C/WITH VARNISH

500 HOURS INR-22 @ 194 F
VARN |TWISTED| EXPT WT% || EXP || BASE| BXP DIE% {|BASE| BEXP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS || DIE | DE |CHANGEJBURN|BURN] %
OUT | OUT | CHANGE
Plu-475 §22.3059|22.4643] 0.710%|N/C }115.10{14.93 469 402
ola1 15.10]15.61] 11.15%]| 469] 402] -12.72%
LL _[115.10[19.81 469] 424
YIY-390 ]22.4999]22.6759] 0.782%|[N/C [|18.24]19.89 473| 403 |
E|B1 18.24/18.43| 6.58%| 473] 470 -2.26%|
sL 18.24/20.00 473[ 514
TlER-610 J21. 9568 22.0661| 0.498%|IN/C ||[14.53]14.67 494| 284
E{C1 114.53]10.44] -7.80%|f 494] 233 -47.57%}
R | . 14.53[15.08 494] 260
Y-833 |22.0711[22.1192] o.218%|N/C [[11.38[13.97 557] 301
| JD1 11.38/14.16 20.88%}{ 557| 285| -48.06%
M 11.38/13.14 557] 282
| 525 Va5 70255076 oses%liN/c 75 8520 00 ["503] 538
D JE1 115.85/18.58] 23.20%| 503] 554| 3.38%]
E | 15.85[20.00 503] 468 !
ISO-800 [21.6938]|21.6647 -0.134%|}N/C 14.75}15.54 632] 425
P IF1 f 14.75/20.00] 25.51%|| 632] 482| -36.34%
o | 14.75(20.00 632| 300
L R-22 --> 24 hours @ 302 F ]
e
v [U-475 [22.0317]22.0418] 0.046%N/C 115.10]11.45 T 469] 284 T
A JA2 §15.10]13.13]-15.30%) 469] 289 -37.95%,
M , 15.10]13.79 469] 300 |
| V-390 [22.4207|22.4276] 0.031%|N/C ||18.24]12.00 _ % 473] 408
D IB2 f 18.24/10.02] -44.90%ll 473] 419] -12.68%)
E I |l18.24{10.08 473 412
ER-610 |22.1688[{22.1723]| 0.016%|IN/C li14 53| 7.05 { 494] 364
I jc2 l14.53] 6.46]-42.30%) 494] 403] -25.03%]
M _ 14.53{11.64 494] 344
I 22.0441|22.0386 iN/C {11 38/13.08 557] 430
D jo2 i11.38{12.40] 7.00%|l 557 513| -21.48%}
E 11.38]11.05 557| 369
23.1079|23.0933 ooea%HN/c {15 85| 4.89 503| 393
Il15.85] 9.36]-81.41%|f 503] 371] -23.19%}
503] 395
22.0363]22.0447 . . 632| 283 |
fl14.75]11.66]-14.53%}f 632] 258] -53.74%}
114.75]11.00 || 632] 336 ‘
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HELICAL COILS/WIRE A

500 HRS IN R-22 @ 194F
VARN | COIL [EXPCOLL| WT% [EXPVIS| BASE | EXPBND
WT WT | CHANGE BNDSTR| STR
(AVE)
|
P fU-475 39.0969] 39.4568] 0.921%|N/C 73.73]  40.47
o] I} 73.73| 40.05
L 73.73] 31.85]°
vly-390 [38.0287] 38.3389] 0.816%|N/C 43.78] 35.07
E |B1 I 43.78]  41.02] -20.24%}
S ( | _43.78] 28.67
T|ER-610 [37.8009] 38.1705] o0.978%|Nnc [ 51.81] 46.57 :
E |C1 51.81} 25.25| -35.42%}
R 51.81] 28.55 .
Y-833 [37.3495| 37.4632] 0.304%|N/C 9.85] 14.40 g
P JD1 9.85{ 17.05| 54.31%F
o 9.85 14.15
L fo23 37.8567] 38.1712] 0.831%|N/C ]| 41.28] 25.47
Y |E1 fl Il 41.28] 34.72| -23.76%f
A 41.28] 34.22 :
IM J1SO-800 |36.9868] 37.1845] 0.535%|N/C 45.01] 31.00
I {F1 ( 45.01| 27.17
D f | 45.01] 41.95
E R-22 -> 24 HRS 302 F ,
U-475 [39.6110| 39.6344] o0.059%|NC ||  73.73 6.00 |
I fA2 [ 73.73 4.00| -94.57%f
M ‘ % 73.73 4.00
| fv-390 [37.4431] 37.4522] o0.024%|N/C 43.78 7.00 g
D {B2 fl | 43.78] 11.35|.79.56%f
EL] B 43.78 8.50 5??
ER-610 |38.4798 0.021%||N/C 51.81 6.00
51.81 5.00] -90.35%
51.81 4.00
-0.075%|{N/C 9.85] 12.20
13.70
. 8.00
8.00
6.00
u 6.00
1ISO-800 [37.5524 17.67
F2 41.37
I | 45.01] 25.27
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HELICAL COILS/WIRE B

35.4294

I:_ 500 HRS IN R-22 @ 194F :
VARN | COIL |EXPCOIL] WT% [|[EXPVIS| BASE | EXPBND | BND STR}
WT WT | CHANGE BNDSTR| STR % R
(AVE) CHANGE |
q__ g
PJU-475 §37.1905]37.6554] 1.250%]|N/C 40.14] 65.22
(o] 1'% 40.14] 64.75
L 40.14] 62.12
Y]v-390 }36.8661(37.3769| 1.386%|N/C 36.12] 55.95
E IB1 36.12] 53.22] 60.50%
S | R — | D
TIER-610 |37.4839[37.9241] 1.174%|N/C
EJC
R .
Y-833 ]36.6558]37.0888| 1.181%|IN/C 33.14] 19.10
PID1 33.14] 14.85| -51.05%
0 33.14] 14.72 1
L{923 36.1828(36.7126] 1.464%|IN/C 40.52| 47.77 ‘
Y {E1 40.52] 62.10] 31.20%
A _ 40.52] 49.62
M{1SO-800 |35.3699]35.6681] 0.843%|N/C 20.20] 23.02
I JF1 I 20.20] 26.67| 29.27%f
D i 20.20] 28.65
E R-22 -> 24 HRS 302 F , i
U-475 [36.9206|36.9429] 0.060%|N/C || 40.14] 31.35
| JA2 f | 40.14] 11.00] -51.71%
M i L_40.14] 15.80
| [y-390 |36.0476]36.0726] 0.069%|varnish|| 36.12] 18.52
DiB2 iPocketsl 36.12]  10.92] -58.71%
E k
ER-610 }37.3783{37.3906 o.oss%iN/c i
Elc2 . 1
Pl
o]y-833 36.7548 o.oom{}wc i
x|p2 i | _33.
Y .
}N/C H 40.52
GJe2 I |
L

20.20

20.20




HELICAL COILS/WIRE C

e
500 HRS IN R-22 @ 194F T
VARN | COIL [EXPCOL| WT% |[EXPVIS] BASE | EXPBND [ BND STR|
WT WT | CHANGE BNDSTR| STR %
(AVE) CHANGE
P Ju-475 [39.0853]39.4390] 0.905%| N/C 51.21] 53.60
OJA1 51.21] 54.90] -1.70%}
L 51.21 42.52|
e |
Y]y-390 }38.0370{38.3554] 0.837%| N/C 50.72] 44.87
E IB1 50.72] 37.90| -23.80%]
S 50.72] 33.17
TIER-610 |36.2883|36.5950| 0.845%| N/C 58.33] 40.12 ,
E JCi 58.33| 32.22] -35.32%
R 58.33] 40.85
Y-833 [37.1504|37.2518] 0.272%| N/C 5.84] 18.65
| D1 5.84] 21.75|304.11%
M 5.84| 30.40
| f923 38.4631| 38.8032] 0.884%| N/C 49.26] 40.55
D JE1 49.26] 34.95| -29.95%
E 49.26] 28.02
_— T o
1SO-800 §37.6649| 37.8684] 0.540%) N/C 36.08] 34.77 <
P IF1 36.08] 38.72] 0.42%]
o) 36.08] 35.20
R
L R-22-> 24 HRS 302 F '
Y JU-475 ]38.2909|38.3013| 0.027%| N/C 51.21] 34.77
A fA2 51.21] 28.30| -45.41%
M 51.21] 20.80
| {Y-390 [37.5353|37.5426] 0.019%| N/C 50.72 9.00
D IB2 50.72] 10.67| -82.47%
E 50.72 7.00
ER-610 §36.3724|36.3734] 0.003%| N/C 58.33| 26.87
I Jc2 58.33] 21.75| -58.59%
Mp 58.33] 23.85
rl Y-833 [36.5824|36.5394| -0.118%| N/C 5.84| 38.30 _
D D2 5.84] 33.02|445.49%f
E 5.84] 24.25 |
923 38.2914| 38.3061] 0.038%| N/C 49.26 9.00 |
E2 49.26 7.00] -83.76%})
: 49.26 8.00
ISO-800 [37.8427{37.8585| 0.042%| N/C I 36.08 6.00
F2 : | 36.08] 10.57] -71.18%}
| 36.08] 14.62
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SINGLE MAG WIRE WITHOUT VARNISH

1500 HRS IN R-22 @ 194F

D WT EXP WT WT % || EXP VIS [| EXP FLEX
CHANGE
A1 5.4558| 5.4656] 0.180%| N/C
YES
B1 5.5924] 5.6285| 0.646%] N/C
YES
C11 5.3986] 5.4115] 0.239%| N/IC | 1
[IYes
| | 1
l R-22 -> 302F 24 HRS
A2 5.424] 5.4224] -0.029%| N/C |
[[YES
B2 5.7027 5.703] 0.005%| N/C
YES
S =__—_=LT
c2 5.4548] 5.4526] -0.040%) N/C
1
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SINGLE/WIRE A/WITH VARNISH

j 500 hrs in R-22 at 194 F

VARN | WIREWT |EXPWIRE| WT % BP
WT | cHanGe || vis
PJU-475 5.8297| 5.8716] 0.719%|| N/C
OjA1
Lﬁ - JL
Y }JY-390 5.6398] 5.6935| 0.952%)| N/C
E [B1
S - |
TJER-610 5.5083| 5.5280| 0.358%} N/C
E fC1
R =
5.1387| 5.1498| 0.216%) N/C
P D1
o 1| —
Lf923 5.5316] 5.5861] 0.985%|| N/C
Y {E1
A
M JISO-800 0.423%|| N/C
|
D
E R-22 -> 24 HRS Q302F
5.8513} 5.8517| 0.007%})] N/C
|
M == =
| 5.6362| 0.007%ll N/C
D IINO
-0.053%{] N/C
et b
N/C
-0.016°/:' N/C
I
-0.054%{% N/C %
L lves
| |
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SINGLE/WIRE B/WITH VARNISH

R-22 at 194 F
VARN |WIREWT|EXPWIRE| WT% [EXPVISI BXP
WT CHANGE FLEX

[P|ua75 | 5.9016] 5.9673] 1.113%] NiC
ola1 YES
L
v[¥-330 | 6.1572] 6.2450] 1.426%| N/C
ElB1 I NO
st |
TIER-610 | 5.6066] 5.6455] 0.694%| N/C
Elc1 | YES
T - —

v-833 [ 5.9590] 5.9920] 0.554%| N/C
PJD1 i YES
O %
L N/C
Y | NO
A py
M 5.9813] 0.772%f N/C
! I [lYES
D . L
E R-22 -> 24 HRS @ 302F

U-475 | 5.9503] 5.9501] -0.003%|| N/C
I Ja2 i YES
ML
| [y-300 [ 6.1432] 6.1404] -0.046%|] N/C
DlB2 , i INO
E

ER-610 | 5.6692] 5.6626 -0.116%H N/C {
E Jc2 | YES
P
lolv-833 [ 5.8281] 5.8216] -0.112%| N/C
X |p2 lIYES
Y

923 6.1427] 6.1395] -0.052%] N/C
G Je2 | N0
L
A fiIso-s00] 5.8876] 5.8828] -0.082%) N/C
S JF2 | lINO
S |
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SINGLE/WIRE C/WITH VARNISH

R-22 at 194 F
VARN | WIREWT | EXPWIRE [ WT% [EXPW
WT CHANGE

PJu-475 5.3509] 5.3913 0.75%{}N/C
olA1 [YES
Liﬁ
v fy-390 6.0023] 6.0676] 1.088%JN/C
E|B1
S —_—————
TIER-610 | 5.6873] 5.7103] 0.404%|N/C
E {c1
R —

Y-833 5.6649] 5.6790] 0.249%|IN/C
| b1 f [[YES
M
I fo23 5.8157] 5.8774 1.061%}N/C {
D &1 | IINO
E — ‘—_%

1S0-800 | 5.7820] 5.8090] 0.467%N/C
P IF1 f liyes
10 ﬂ "
L R-22 -> 24 HRS @ 302F
Y Ju-475 5.2919] 5.2933] 0.026%|N/C
A fA2
1
I fy-390 6.0783] 6.0796 o.ozmﬁN/c
D]B2 |
E

-0.004%{jN/C

!
M
[
D
E -
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Varnish Disks

500 HRS INR-22 @ 194 F |
D wWT EXPWT WT% || EXPVIS EXP FLEX
CHANGE | !
U-475 2.5160 2.9403] 16.86%|N/C N/C
A1
Y-390 2.0593] 2.3172[ 12.52%|Slightly _|[Slightly
B1 Warped jimore
flexible
ER-610 2.4885 2.9539] 1 8.70%ﬁN/C HSlightly
C1 lmore
13 (flexible
e =
Y-833 2.6715 3.0831| 15.41%llone disk llmore
D1 icrazed ||Flexible
almost lim
923 1.6008 1.8310] 14.38%|IN/C Slightly
E1 f Ilmore
flexible
1SO-800 1.4825 1.5928|  7.44%|[Slightly }N/C
F1 Warped |
R-22 at ->302F 24 HRS
U475 3.0581]  3.0090] -1 61%||Darkened Brittle I
A2 Bubble Pockets |
Y-390 2.8720 2.8098| - 7%%}:«/0 i
B2 Slightly |[[Bubble Pockets
e T
ER-610 3.1318 3.1297| -0.07%
c2

IBubble Pockets

} Hsee Photos i
N/C Brittle

{iBubble Pockets

I lightly |[{[Bubble Pockets |
lwarged |[see Photos
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SHEET INSULATION

500 HR IN R-22 @ 194F

ID WT [EXPWT| WT % JSAMPLE]| BREAKE SAMPLE [ TENSILE| TENSILE %
CHANGE] WIDTH || LOAD |THICKNE STR | STREXP | CHANGE
Mils BASE TENSILE
- —
NO/MY/NO5.2242(5.5758] 6.73%} 0.442{{137.80f 22 17.4] 14.17
A1 0.442137.20f 22 17.4] 14.11] -17.95%
0.4221135.10] 22 17.4] 1455
DA/MY/DAJ4.9109|5.2170] 6.23%f 0.447115.50§ 22 13.7]  11.74
B1 0.435/ 89.901 22 13.7 9.39] -23.05%
0.481f{111.000 22 13.7{ 10.49
MYLAR MO [2.7834[2.9524] 6.07%)] 0.498] 84.45 10 21.7] 16.96
Ct 0.474f 91.40l 10 21.7]  19.28] -15.09%
0.502 95.55 10 21.71  19.03
NO 410 J]2.8119|2.9835| 6.10%] 0.476] 85.15 11 18.7] 16.26
D1 0.497|| 97.45 11 18.7} 17.83] -9.60%
0.499] 91.25f 11 18.71 16.62
NO Mi 418 [2.8244(2.9051] 2.86%) 0.476] 25.100 9 7.5 5.86
E1 0.498 26.45f 9 7.5 5.90] -21.31%
| o.soo] 26.75 9 7.5 5.94
MEL 228 [2.7182|2.8929| 6.43%}F 0.484}l 85.30f 11 21.71  16.02
Fi B 0.522 85.85 11 21.7]  14.95| -28.92%]
§ o0.4400 74.050 11 21.7] 15.30
500 HRS IN R-22 @ 194 F ->24 HRS @ 302 F R-22 --> 3
NO/MY/NO5.0578]5.0538| -0.08%§ 0.4431160.00§ 22 17.4]  16.42
A2 : 0.413|148.10f 22 17.4] 16.30] -4.67%
o.423“1so.5oH 22 17.4]  17.05
DA/MY/DA]5.3272]|5.2660| -1.15%§ 0.370ll105.90§ 22 13.7]  13.01
B2 0.380fl108.50f 22 13.71 12.98] -6.85%
0.343f 92.80f 22 13.71 12.30
MYLAR MO [2.6565(2.6395| -0.64%] 0.4250 74.100 9 21.70  19.37
c2 0.478 95.15 9 21.7] 22192 -1.71%
0.471j] 95.35] 9 21.7]  22.49
NOMEX 41J2.8327[2.8511 o.es%i 0.518| 99.80f 11 18.71 17.51
D2 i o.528l111.600 11 18.7] 19.21] -1.85%)
A 0.483|| 97.40] 11 18.71 18.33
NOMI 4182.7239]2.7331 o.aw?j o.490|| 27.2o| 10 7.5 5.55
E2 [ o516 27.408 10 7.5 5.31| -27.30%)
0.493 27.100 10 7.5 5.50
MEL 228 [2.9914]2.9870 -o.1s°/;| o.4g4“ ao.aol 111 21.7] 17.32
F2 [ 0.483] 88.55] 11 | 21.71 16.67] -20.68%)
f o.510f 99.00f 11 ¥ 21.7] 17.65
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SHEET INSULATION ---HCFC-22 @ 194°F(90°C)

After 500 hour exposure @ 194°F(90°C)
D STRETCH|| % BASE || ELONG || BASE |EXPDIE| DIE% || VISUAL
(inch) || ELONG| ELONG % DE CHANGE| B
(AVE) JJCHANGE (AV§)
NO/MY/NO 0.98]| 24.5%| 20.0% >18.97|>16.72 Ibubbles
A1 0.89fl 22.3%| 20.0%| 20.8%|>18.97|>16.80|flash [lpulling
(1,08 25.8%| 20.0% >18.97|>16.53 away
DA/MY/DA 0.710 35.5%| 46.0% >15.27(>13.03 slighity
B1 0.68% 34.0%| 46.0%{ -28.6%|>15.27{>13.87|flash _{lwarped
0.58§ 29.0%l 46.0% >15.27]>12.64
MYLAR MO 2.16]108.0%) 131.0% >14.91]>12.81 N/C
C1 2.94j{147.0%j] 131.0% 0.8%|1>14.91]>12.63}flash
2.82]|141.0%)] 131.0% >14.911>12.08]
NO 410 0.51] 12.8%| 17.0% 10.67] 11.26 IN/C
D1 0.61}] 15.3% 17.0%f -19.1%|| 10.67 9.85 -1.6%
0.53] 13.3%)| 17.0% 10.67] 10.40
NO MI 418 0.08f 2.0% 4.0%) 10.23] 9.65 N/C
Et 0.08fl 2.0% 4.0%} -50.0%| 10.23] 10.61] -4.0%
| 0.08] 2.0% 4.0% 10.23] 9.20
MEL 228 3.11[155.5%] 160.0% >14.22]>12.85 [N/C
F1 2.46[123.0%| 160.0%)] -16.4%j|>14.22]>12.60|flash
2.4611123.0%)f 160.0% >14.221>13.10| —
After 500 hour exposure plus a 24 hour airbake @ 302°F(150°C).
NO/MY/NO 0.82f 20.5%] 20.0% >18.97|>17.1 Jlbubbles
A2 0.73] 18.3%|| 20.0%f 9.6%|>18.97|>15.83|flash __|lpulling
1.08f 27.0%|| 20.0% >18.97|>16.17] Haway
DA/MY/DA{  0.58} 29.0%| 46.0% >15.271>13.76} [Islighity
B2 1.24] 62.0%| 46.0%f -17.4%[>15.27|>13.79lflash _ lwarped
0.46§ 23.0% 46.0% >15.27|>14.21
MYLAR MO 1.84Y 92.0% 131.0% >14.91]>13.4 N/C
Cc2 2.96§148.0%) 131.0%) -0.6%}l>14.91]>13.42|flash
3.010150.5%| 131.0% >14.91|>13.82)
NOMEX 41 0.53§ 13.3%)] 17.0% 10.67] 10.77 IN/C
D2 0.76] 19.0%f 17.0%)] -4.4%| 10.67] 11.70] -0.1%)
0.66] 16.5%f 17.0% 10.67] 9.52
NOMI| 418 o.1oﬂ 2.5%)]  4.0%) 10.23| 8.32 IN7C
E2 0.08 2.0% 4.0%] -43.8%| 10.23| 8.60] -16.8%|]
0.09f 2.3% 4.0% 10.23| 8.60 f
MEL 228 3.110155.5%}| 160.0% >14.22|>14.6 IN/C
F2 2.928146.0%|] 160.0%f -5.6%l>14.221>14.24lflash ||
3.03[151.5%) 160.0% >14.22]>14.12 i
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SLEEVING

500 HRS IN R-22 @ 194F

WT EXP WT % BEXP VIS

T B CHANGE
A1 0.5558] 0.6409] 15.31% N/C
NOMEX
Bt | o0.4789] 0.5195] 8.48%]  Bubbles _ |
MYLAR I
| — —
Ci 0.3944] 0.4228] 7.20% N/C
NO/MY " I

R-22 @ 194F--->24 hrs @ 302F i
A2 0.5569| 0.5619] 0.90%] N/C :
NOMEX I
B2 | 0.4564] " Bubbles |
MYLAR I pulled away
c2 | 0.3920] 0.3871] -1.25%)] Pockets where |
NO/MY | mylar pulled away
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TAPE ---- HCFC-22 @ 90°C(194°F)

500 HRS IN R-22 @ 194 F
N . ——————
D WT | EXPWT| WT% | BREAK %  JSTRETCH %ELONG] EXP VIS
CHANGE | LOAD | LOAD | CHANGE | (INCH)
(AVE) | BP BRK
LOAD
A1 1.6516| 1.6425| -0.55%| 39.02 46.45 0.03] 1.50%] N/C
liass 39.02) 60.10] 35.32%] o0.05] 2.50%
39.02] 51.85 0.04] 2.00%
B1 0.6986] 0.7449] 6.63%] 56.12] 59.60 0.73] 36.50%] N/C
IPolyester s6.12] 64.25] 6.20%| 0.82] 41.00%
56.12] 54.95 0.54] 27.00%
C 1.6012] 1.6280| 1.67%] 88.50] 98.70 0.10] 5.00%) Rolled up
Permacel 88.50 97.55] 15.12%| _ 0.08] 4.00%jbut unroll
ga.50] 109.40 0.09] 4.50%j in minutes
500 HRS in R-22 -> 302 F 24 HRS
A2 1.5674] 1.5812] 0.88%] 39.02] 60.15 0.05] 2.50%]N/C
lGiass 39.02] 44.80] 42.15%)]  0.04] 2.00%
39.02] 61.45 0.06] 3.00%
B2 0.6622| 0.6598| -0.36%)] 56.12| 60.75 0.72] 36.00%]N/C
Polyester 56.12] 50.70] 1.48%] _ 0.51] 25.50%
56.12] _ 59.40 1 o.66[33.00%
Cc2 1.5453] 1.4775| -4.39%| 88.50] 96.55 0.08] 4.00%|N/C
Permacel 88.50] 124.90| 25.20%) 0.10] 5.00%
88.50] 111.20 0.09] 4.50%
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TIE CORDS

500 HRS INR-22 @ 194 F J
WT | EXPWT | WT% ||| BREAK | BREAK| % |[|STRETCH| %

CHANGE || VIS || LOAD | LOAD |CHANGE| (Inch) | ELONG

(AVE) | BP | BRK

(ave) | LOAD
0.3021] 0.3225] 6.75%N/C}l 28.36] 29.90 0.43] 21.5%
28.36] 31.70]14.77%|]|  0.45] 22.5%
28.36| 36.05 |  o0.49] 24.5%

500 HRS IN R-22 -> 24 HRS @ 302F

0.2948| 0.2939] -0.305%|N/C|| 28.36] 24.35 | 0.53] 26.5%
28.36| 28.40[ -1.80%]  0.4] 20.0%
28.36] 30.80 i o0.45] 22.5%
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LEAD WIRE INSULATION

500 HRS INR-22 @ 194 F
D WT EXP WT EXP VIS ||BASEDIE| EXPDIE| DIE%
CHANGE (AVE) CHANGE
DMD 4.4054 4.4423] 0.84%|IN/C 9.61] 9.81
A1 9.61 8.41/ -4.51%
. 9.61] 9.31
DTMD 4.1084 4.1436] 0.86%|N/C 9.95| 7.63
B1 9.95/ 8.91] -16.18%
9.95/ 8.48
R-22 @ 194 F -> 24 HRS @ 302F
DMD 4.4279 4.4188| -0.21%[IN/C 9.61] 8.32
A2 i 9.61] 10.28] 1.77%
| |! | 9.61] 10.74
DTMDi 4.1332] 4.1239] -0.23%|N/C [ 9.95] 8.83
B2 | 9.95 7.94| -15.28%
| 9.95| 8.52
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Appendix D

Experimental Data for HCFC-123 Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS INR-123 @ 194 F
D WT EXPWT | WT % [[EXP VIS|BASE BRN| EXP BRN |BRN OUT
CHANGE out ouT %
(AVE) CHANGE
A1l 23.7354] 23.7655] 0.127%]|N/C 576] 404
[ 576 397] -28.9%
| 576 427
B1| 22.5491] 22.6785| 0.574%|IN/C 736 723 I
736] " 724] -1.6%)|
[ 736 726 iLn.sz 12.48
C1l 22.1161] 22.1216] 0.025%|IN/C 579 417 [ 16.58] 12.76
579 406] -29.5%) 16.58] 13.57| -17.0%
579 402 I 16.58] 14.96
R-123-->24 HRS @ 302 F
A2] 23.4865| 23.4900| 0.015%(N/C 576 415 | 15.80] 13.83
576 413] -28.2%
| 576 413 !
B2l 22.6786] 22.6687| -0.044%]|N/C 736 731 11.62
736 724 -0.9%| 11.62] 12.62
[ 736 734 11.62] 11.95
c2l 21.8389] 21.8421] 0.015%|N/C 579 501 I 16.58] 13.92
579 421] -22.7%)| 16.58] 11.42
579 421 f 16.58] 10.33
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TWISTED PAIRS/WIRE A/WITH VARNISH
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TWISTED PAIRS/WIRE B/WITH VARNISH



TWISTED PAIRS/WIRE C/WITH VARNISH

*Crack in varnish. Did not use data.

500 HOURS IN R-123 @ 194 F
VARN JTWISTED| VARN | EXPT WT% || EXP {BASE| BXP | DIE% [|BASE| EXP | BRNOUT
PARWT! WT |PAIRWT|CHANGE| viIS | DE | DIE | CHANGE|IBURN{BURN] %
, OUT | OUT | CHANGE
Plu-475 [22.7842 22.9248| 0.617%|N/C [115.10{11.77 469] 262
ola1 i 115.10]12.13] -16.98%]|| 469 253] -36.82%
L ______JL__IIL‘S-_12_13_-_7_1____F____,LI_=F=469 374 .
Y{y-390 ]22.7891 22.9828| 0.850%|N/C |18.24]15.02 1 473 308
E}B1 18.24/16.34] -7.86%| 473] 315] -34.46%]
S [18.24]19.06 473| 307
TIER-610 J22.3521 22.4083] 0.251%N/C [[14.53[13.86 494] 411
E |Ct 14.53/14.01] -7.78%| 494] 390] -19.43%
R | 14.53/12.33 494 393
[ N P — —
Y-833 [22.1395 22.1360| -0.016%|N/C ll11.38]11.67 557| 377
I D1 11.38/11.36] 7.47%)f 557] 512] -19.21%
M , 11.38/13.66 557] 461
| Jo23 22.8804 23.1600] 1.222%|N/C_ [[15.85[19.89 503| 296
D JE1 15.85/18.88] 23.60%| 503| 293| -38.57%
E] - _ 15.85{20.00 503| 338
1SO-800 |22.3509 22.4165| 0.294%|IN/C i14.75 16.03 il 632| 252
P JF1 f fl14.75/17.04] 19.25%|| 632] 250] -61.23%
o) | [14.75[19.70 I 632 233
. _ - _
L R-123 --> 24 hours Cg} 302 F )
Y ju-475 }22.6342 22.5750] -0.262%|IN/C }l15.10]12.51 | 469] 264
A JA2 f 15.10}13.15]-15.28%]|| 469| 263] -41.86%,
M : 15.10{12.72 469| 291
I Jy-330 J22.6700 22.6879 o.o79%HN/c 18.24]15.94 473] 278
D {B2 i 18.24°7.23 | -26.81%|| 473| 311] -37.91%
E } 18.24/13.35 | 473| 292 1
ER-610 ]22.3806 22.3832] 0.012%|N/C [14.53]12.79 494 391
| jc2 14.53]14.03] -5.21%| 494| 480| -13.50%
M 14.53[14.50 494] 411
I {y-833 [22.0648 22.0464 -o.oaa%iN/C 11.38[11.75 557| 406
D |D2 i 11.38[10.37] 0.38%|| 557| 400] -16.52%}
E 11.38/12.15 557| 589
923 23.0090 23.0385 0.128%}N/C 15.85]20.00 I 503| 253
E2 | 15.85(20.00{ 16.11%|| 503] 255] -40.42%
W i %} : 503 391
1SO-800 [22.3208 22.3206{ -0.001%|[N/C )
F2 i [l14.75]12.77] -2.37%| 632] 278] -50.42%]
Il [[14.75{17.06 || 632] 364 |
D-4



HELICAL COILS/WIRE A

*This number was not included in the average

500 HRS IN R-123 @ 194F
VARN | ColL [exPcoL| wT% [[EXPviS|| BASE | EXPBND
WT WT | CHANGE BNDSTR| ST
(AVE)
—
P JU-475 [38.7694] 39.0691| 0.77%}{IN/C 73.73f 71.20
0] I} 73.73] 65.37
L 73.73]  74.32
v[V390 [37.8007] 38.0391] 0.63%|N/C 43.78] 44.02
E |B1 43.78] 46.25] 0.69%]
S 43.78] 41.97 :
| —————— —
TIER-610 [38.3281] 38.6662] 0.88%|{N/C 51.81] 32.90
E JC1 51.81] 35.60] -29.38%}
R{ 51.81] 41.27 .
— e . =
Y-833 [36.8388| 36.8306| -0.02%|N/C 9.85] 14.45
P |o1 9.85|  7.50| 39.66%}
o) | 9.85 19.32 f*
L J923 37.7075] 37.8364] 0.34%|N/C 41.28] 32.87 :
Y JE1 41.28] 31.50| -18.02%}
A 41.28] 37.15 :
IM ]1SO-800 §36.5845] 36.6858] 0.28%|N/C 45.01] 38.70 .
I JF1 45.01] 32.17| -15.00%f |
D 45.01] 43.90 .
E R-123 -> 24 HRS 302 F
U-475 |[38.6644| 38.6750] 0.03%|IN/C 73.73| *8.2
I JA2 73.73]  64.90| -1.02%}
M < 73.73] 81.05
| [v-390 |37.3530] 37.3778] 0.07%|N/C 43.78] 47.65 :
D IB2 ' 43.78] 49.50| 12.84%
E 43.78} 51.05
ER-610 |38.3293| 38.3386 o.oz%“N/c 51.81] 15.10
c2 i 51.81] 29.50| -59.87%}
l 51.81] 17.77
36.8758 N/C 9.85[ 20.55
9.85 7.63] 49.68%
9.85| 16.05
37.3085! 0.06%{IN/C 41.28] 42.57
41.28] 49.17] 5.99%
1 f I 4128 39.52
36.5879] 0.02%|N/C || 45.01] 60.37
| 45.01] 48.77] 18.06%
I 45.01] 50.27
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HELICAL COILS/WIRE B

500 HRS IN R-123 @ 194F
VARN | colL |EXPCOL| WT% [EXPVIS| BASE | EXPBND | BNDSTR
WT WT | CHANGE BNDSTR| STR % 1
(AVE) CHANGE
RS MR
PJu-475 [36.4002/36.8578] 1.26%|IN/C 40.14| 52.77
OJA1 40.14] 60.22] 34.85%}
L 40.14
vY{Y-390 [35.6135|36.1703| 1.56%]|N/C 36.12
E |B1 36.12
S 36.12
— 4; |
TIER-610 |36.6823[36.9602] 0.76%|N/C || 35.96
Ejct fl 35.96
RL L 35.96
Y-833 [36.3794[36.9719] 1.63%|NC || 33.14] .58
PID1 I 33.14 9.36| -75.50%}
o) 33.14 8.42
Lf923 35.8908|36.5263]  1.77%|N/C % 40.52] 43.92
Y JE1 i 40.52] 42.20] 5.45%
A ’ 40.52| 42.07 '
MJTS0-800 Jos 8244]34.9667] 0.41%|N/C % 20.20] 24.75 »
I JF1 I 20.20] 23.35] s5.15%f
D | 20.20] 15.62
EL R-123 -> 24 HRS 302 F ]
U-475 [36.4661/36.4817] 0.04%N/C || 40.14] 15.25
I ja2 I 40.14] 22.32] -53.02%}
M ‘ Il 40.14] 19.00
| fy-390 |[36.1981]36.2055] 0.02%|N/C 36.12 9.78
D|B2 I 36.12 6.50| -78.84%};
E 6.65
ER-610 [36.0871|36.1171] 0.08% 31.17
EJC2 25.27] -16.98%}
PL_ | 35.96] 33.12
o]Y-833 ]36.4580|36.4588 0.00%iN/C 33.14] 15.57
x]D2 33.14 5.60] -69.75%})
Y _ 33.14]  8.90 1
923 36.4986[36.5091]  0.03%|N/C 40.52]  9.00 |
G 40.52] 10.00| -80.42%]
L 40.52 4.80
A 34.9478|34.9635 e 20.20] 21.60
S{F2 20.20] 18.57] 1.22%}
S 20.20] 21.17 -




HELICAL COILS/WIRE C

Hi 500 HRS IN R-123 @ 194F ' n
VARN [ COIL [EXPCOL| WT<% [IEXPVIS| BASE | EXPBND | BND STR]
WT WT | CHANGE BNDSTR| STR % f
(AVE) CHANGE
P Ju-475 |37.1512|37.4685] 0.854%| N/C 51.21] 55.67
o] I} 51.21] 51.32| 5.16%
L ‘ 51.21] 54.57|°
v{y-390 |37.3299|37.5072] 0.475%| N/C 50.72] 42.42 1
E |B1 50.72| 54.62] -11.19%
S |__50.72] 38.10 |
TIER-610 [37.4909|37.7730{ 0.752%| N/C 58.33] 30.75
E {C1 58.33] 30.07| -51.27%
R 58.33| 24.45
Y-833 [37.0248]37.0382] 0.036%| N/C 5.84] 19.42
! D1 5.84] 14.45|193.49%
M || s.84] 17.55
I f923 38.4795] 38.5987] 0.310%| Nic | 49.26] 59.05
D JEt | 49.26] 60.72] 14.79%}
E | 49.26] 49.87 |
ISO-800 [37.4754] 37.5481] o0.194%] N/C || 36.08] 39.62 T
P IF1 I 36.08] 15.65| -24.87%}
0 | 36.08] 26.05
L R-123 -> 24 HRS 302 F
Y u-475 |37.2222[37.2454] o0.062%| N/c | 51.21] 47.32
A JA2 , I s51.21] 59.00] 5.40%
Ml | 51.21] 55.60
| [y-390 [37.9180]37.9517] o0.089%] N/C | 50.72] 53.92
D B2 ff 50.72] 68.02] 11.26%}
E L5072 47.35
ER-610 ]37.0042[37.0063] o0.006%| Nic | 58.33] 23.92
jc2 | 58.33] 19.47] -64.15%
, _ _JL_58.33] 19.35
Y-833 [37.2232]37.1877| -0.095%| N/C 5.84| 17.57
D2 , 5.84] 20.97|214.16%}
| |__5.84] 16.50 i |
923 38.1592| 38.1753] 0.042%|| N/C 49.26] 62.05 ;
E2 49.26] 43.32] 0.68%f
49.26] 43.42
37.4904| 37.4955 N/C 36.08]. 49.52 |
|| 36.08] 31.57] 14.92%}
| 36.08] 43.30 |




SINGLE MAG WIRE WITHOUT VARNISH
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SINGLE/WIRE A/WITH VARNISH

500 HRS IN R-1{:3_@_194 F
VARN [WIREWT|VARN WT|EXPWRE| WT% || BXP | BXP
i
Plu-475 | 5.8590 5.9103| 0.876%] N/C
o] I} 'l YES
L\ —_—-_—_I
vly-390 | 5.9629 6.0131] 0.842%|| N/C
Els1 NO
s
TIER-610 5.7751 5.7845| 0.163%| N/C
E fc1 YES
Rf —— o ——
Y-833 5.6990 5.70651 0.132%] N/C
p{D1 YES
O e s P ——
L9823 6.0113 6.0755| 1.088%|| N/C
Y [E1 NO
A | S —
M lISO-800 ] 5.7057 5.7242] 0.324%| N/C
| §F1 YES
D ,
E R-123 -> 24 HRS @ 302F _
U-475 5.7712 5.7626] -0.149%j| N/C
| JA2 IINO
M
| fy-390 [ 5.9251 5.9361] 0.186%] N/C
DIB2 NO
E
ER-610 5.8035 5.8011} -0.041%}} N/C
c2
Y-833 | 5.6618 5.6586] -0.057%| N/C
D2 |
f | o)
' 5.7930 -0.029%!% N/C }
i llyes
| |

D-9



SINGLE/WIRE B/WITH VARNISH

500 HRS IN R-123 @ 194 F

WIREWT| VARN |EXPWIRE| WT%
WT WT CHANGE
pJu-475 | 5.7099 5.8056| 1.676%
OJA1
Y lY-390 5.9136 6.0223] 1.837%
E {81
S 1
T{ER-610 [ 5.5336 5.5781] 0.804%
E |C1
R -
Y-833 | 5.5418] 5.5840] 0.761%
P D1
o | E———
Lfe23 5.9358 6.0555] 2.017%] N/C
1 (3
A %
M [1SO-800] 5.6518 5.7057] 0.954%
I IF1
D
E R-123 -> 24 HRS @ 302F
U-475 | 5.6653 5.6563] .0.159%] N/C
I JA2 il iNO
M |
1 Iy-390 | 5.7697 5.7865] 0.291%] N/C |
DIB2 i INO
El===i ==
ER-610 | 5.6574 5.6540] -0.060%) N/C
E |c2
P
ofv-833 | 5.6218 5.6215] -0.005%
X |p2
Y
923 5.8970 5.9089] 0.202%
G |e2
L
A [Iso-s00 | 5.5673 5.5686] 0.023%
s |F2
s
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SINGLE/WIRE C/WITH VARNISH

mo— &~

mo— g~

IM4oM<rQODo

500 HRS IN R-123 @ 194 F
VARN | WIREWT | VARN WT | EXPWIRE | WT % JEXP VIS
WT CHANGE
U-475 5.6813 5.7321] 0.894%|IN/C
A1
Y-390 5.8165 5.8778] 1.054%|N/C
B1
ER-610 5.5091 _ 5.5147] 0.102%]N/C
fc1 YES
Y-833 5.5816 55000l s
D1 NO
923 5.7696 5.8405| 1.229%]N/C l
E1 f INO
ISO-800 ] 5.5894 5.6052] 0.283%|N/C
F1 Il INO
| |
R-123 -> 24 HRS @ 302F
U-475 5.6784 5.6746| -0.067%|N/C
A2
=====h==mm====-_ﬁ-===
Y-390 5.6971 5.7057| 0.151%|IN/C
B2
[ER610 | 5.5242 5.5213] -0.052%N/C
c2 I
Y-833 5.5245 5.5244] -0.002%|IN/C
D2 |
5.8093 o.174%ﬂN/C {
I IINO
5.5760 o.oosvj N/C
B
f
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Varnish Disks

500 HRS IN R-123 @ 194 F

ER-610 2.7753] 2.7439
c2

ISO-800
F2

2.1433

Y-833 2.9804]
D2

ﬁ " |

D WT EXPWT | WT% || EXPVIS
_ CHANGE
U-475 2.6205 3.3444] 27.62%]|N/C
A1 . .
Y-390 2.6300 3.2776 24.62%IiN/c ﬁ
m =
ER-610 2.4987 3.1346| 25.45%|IN/C Slightl
C1 more
| flexible
Y-833 2.3860]  3.4352] 43.97%|N/C Limp
D1 I
2.1628] 26.20%|N/C N/C
I |
2.0956] 13.91%|N/C lN/C
f | 1
R-123 at ->302F 24 HRS |
U-475 2.4020 2.4133 0.47%(|Darkened}iLess
A2 Flexible
Y-390 2.5880] 2.6325] 1.72%)|DarkenedIN/C ||
B2 : f |

0 74% Darkened Brittle
Crazed
— _

~ 3.52%||Darkened|N/C |

-
" .2.16%||DarkenedIN/C

“§I_|ghtly |
wa[ped_]
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SHEET INSULATION

500 HR IN R-123 @ 194F
D WT |EXPWT| WT % FSAMPLE]| BREAK[| SAMPLE [ TENSILE| TENSILE %
CHANGE! WIDTH || LOAD JTHICKNE STR | STREXP | CHANGE
Mils BASE TENSILE
NO/MY/NOJ4.9226|5.9564|21.00%| 0.394fj123.00f 22 17.4]  14.19
A1 0.425[130.600 22 17.4] 13.96] -18.98%
o.47on4e.2o} 22 17.4] 14.14
DA/MY/DA |4.4844[4.8280] 7.66%| 0.374] 85.95] 23 13.7 9.99
B1 0.460[[108.700 23 13.7 10.27] -25.07%
0.460[[111.40 23 13.71 10.53
MYLAR MO [2.3394{2.5315] 8.21%} 0.410jj 91.75 10 21.7] 22.38
C1 0.494|| 89.10] 10 21.71 18.04| -7.66%
0.486] 95.7501 10 21.7] 19.70 1
NO 410 [2.3193({2.6688{15.07%| 0.484f 86.25] 11 18.7]  16.20
D1 0.5291 97.20f 11 18.7]  16.70] -12.50%
0.507)f 90.25f 11 18.7] 16.18
INO MI 418 ]J2.3454]2.3625| 0.73%| 0.488]] 27.408 10 7.5 5.61
E1 0.512|| 29.80f 10 7.5 5.82| -23.85%
: 0.473 26.951 10 7.5 5.70
|MEL 228 ]2.2604|2.4439] 8.12%) 0.394) 75250 11 21.71 17.36
F1 0.486]] 95.25] 11 21.71 17.82] -20.15%
0.487] 90.00f 11 21.71 16.80
500 HRS IN R-123 @ 194 F ->24 HRS @ 302 F
NO/MY/NO]5.0617|5.0416] -0.40%] 0.376]]135.504f 22 17.4] 16.38
rAZ 0.465[170.000 22 17.4] 16.62] -7.08%
0.501/170.90f 22 17.4] 15.51
DA/MY/DA}4.5162(4.4576] -1.30% o.376ﬁ1og.7oi 22 13.71 _12.62
B2 0.4111113.100 22 13.71 12.51] -7.23%
0.446j{127.60§f 22 § 13.7] 13.00
[MYLAR MO [2.2684(2.2583] -0.45%}f 0.418]| 79.30% 10 I 21.7] 18.73
c2 .50} i 21.7]  19.51] -11.52%
e D
NOMEX 41082.4916}2.4942] 0.10%{ 0. . .
D2 0.510{103.10f 10 18.7] 20.22] 4.18%)
0.480]| 89.95 10 18.7] 18.74
NO/MI 418 2.3845(2.3851| 0.03%{ 0.485ll 28.450 10 7.5 5.87
E2 0.521ff 28.800 10 7.5 5.53] -22.67%]
: 0.492ff 29.55§ 10 7.5 6.01
MEL 228 J2.4424]2.4380] -0.18%) 0.482)] 93.00§ 10 21.7] 19.29
F2 0.485] 92.15] 10 21.7]  19.00] -15.36%,
0.481]] 80.85f 10 21.7]  16.81
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SHEET INSULATION

After 500 hour exposure to HCFC-123 Q 194°F(90°C)
D STRETCHl| % BASE || ELONG i} BASE [EXPDIE] DIE% |} VISUAL
(inch) || ELONG || ELONG % DE CHANGEl B
(AVE) CHANGE,&VJEL ,
NO/MY/NO 0.56)| 14.0%] 20.0% >18.97[>18.21 N/C
A1 0.79|| 19.8% 20.0%l -12.9%{|>18.97|>18.69flash
0.74] 18.5%| 20.0% >18.97|>18.94|
DA/MY/DA 0.50| 25.0%) 46.0% >15.27|>15.14 IN/C
B1 0.53ll 26.5%)i 46.0%| -40.6%|l>15.27]>15.64lflash
0.61}f 30.5% 46.0%| >15.271>14.97
MYLAR MO 2.19109.5%] 131.0% >14.91]>14.19 N/C
c1 2.220111.0%| 131.0%f -8.5%]|>14.91]>14.3 |flash
2.781139.0%| 131.0% >14.91]>14.97]
NO 410 0.470 11.8%| 17.0% 10.67| 12.30 IN/C
D1 0.520 13.0%) 17.0%fl -30.9%|l 10.67] 11.27| 7.8%
0.428 10.5%| 17.0% 10.67] 10.94
NO MI 418 0.05] 1.3%; 4.0% 10.23} 10.79 IN/C
E1 0.06] 1.5% 4.0%f -60.4%)| 10.23] 9.65] 2.9%
0.08f 2.0%] 4.0% 10.23] 11.15 |
MEL 228 3.241162.0%] 160.0% >14.22|>13.94 ﬂN/C
F1 3.540177.0%|| 160.0%f 3.9%l>14.22]>13.36}flash |l
3.190159.5%|| 160.0% >14.22]>13.64] i
After 500 hour expasure plus 24 hour airbake @ 194°F(90°C)
NO/MY/NOll  0.64] 16.0%] 20.0% >18.97|>17.93] |IBubbles
A2 ~ 0.788 19.5%||  20.0%| -20.4%l||>18.97|>17.24jflash pulled a
0.498 12.3%| 20.0% _>18.97]>16.51 away *
DA/MY/DAYl  0.49f 24.5%| 46.0% >15.27|>13.70) warped
B2 0.49 24.5%| 46.0%] -43.1%|>15.27|>13.94|flash lldarkened
o.sgizs.s% 46.0% >15.27|>14.94] ]l
MYLAR MO 2.791139.5%) 131.0% >14.91]>14.74 N/C
c2 3.000154.5%) 131.0%)| 13.5%|>14.91]>14.14}flash ||
3.04}1152.0%) 131.0% >14.91[>14.94 |
NOMEX41df 0.498 12.3%| 17.0% 10.67] 10.10 iInc
D2 0.490 12.3%|| 17.0%4 -32.4%) 10.67] 11.31] 1.0%]|
0.40§ 10.0%) 17.0% 10.67] 10.91
NO/MI 418 0.06] 1.5% 4.0% 10.23| 10.19 N/C
E2 0.04f 1.0% 4.0%] -66.7%|l 10.23] 9.80] -4.9%
0.06f 1.5% 4.0% 10.23] 9.19 |
MEL 228 3.420171.0%) 160.0% >14.221>13.9 N/C
F2 3.370168.5%| 160.0%l -7.8%|>14.22!>14.54]{flash |i
2.060103.0%|| 160.0% >14.22|>14.64 i 1
|
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SLEEVING

500 HRS IN R-123 @ 194F

WT EXPWT %
CHANGE

A1 0.5521 0.8661} 56.87%
NOMEX
B1 0.5001 0.6193| 23.84%
MYLAR
C1 0.3953 0.4845| 22.57%
NO/MY

R-123 @ 194F---->24 hrs @ 302F

0.5453

0.4608

0.5264| -3.47%|| Darkened |
0.4533| -1.63%
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TAPE --HCFC-123 @194°F(90°C)

500 HRS IN R-123 @ 194 F
D WT | EXPWIT| WI% | BREAK | BREAK | % |STRETCH|%ELONG] EBXPVIS
CHANGE | LOAD | LOAD | CHANGE | (INCH)
(AVE) | BeP BRK
LOAD
A1 1.5632( 1.5969] 2.16%| 30.02]  36.85 0.07] 3.50%
Glass 30.02] 47.35] 0.69%| 0.05] 2.50%
39.02 32.05 0.04f 2.00%
B1 0.6933[ 0.7383| 6.49%| 56.12] 60.15 0.73( 36.50%)
Polyester 56.12] 58.40] 5.81%| 0.66|33.00%
56.12]  59.60 0.77] 38.50%
C1 1.8506f 1.7466] -5.62%}f 88.50 78.85 0.07] 3.50%
lPermaceI 88.50 81.05] -12.34% 0.09! 4.50%)
88.50 72.85 0.08] 4.00%
500 HRS in R-123 -> 302 F_24 HRS

A2 1.5994] 1.5976] -0.11%)] 39.02] 59.05 0.05] 2.50%
Glass 39.02] 49.95] 18.83%) 0.05] 2.50%
39.02] 30.10 0.04| 2.00%
B2 0.6907| 0.6801 -1.53%|| 56.12 52.80 0.50] 25.00%
Polyester 56.12] _ 60.70] _2.90%] _0.70] 35.00%
56.12| 59.75 0.60] 30.00%

c2 1.7841] 1.5248| -14.53%)] 88.50]  96.90 0.09] 4.50%)|Darkened
IPermacaI 88.50] 08.49] 20.49%| 0.10] 5.00%
88.50| 124.50 0.11] 5.50%
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TIE CORDS

500 HRS INR-123 @ 194 F

ID WT | EXPWT | WT% |[EXP{ BREAK | BREAK | % |[ISTRETCH| %

CHANGE(| VIS || LOAD | LOAD |CHANGE| (Inch) | ELONG

(AVE) | P BRK

(ave) | LOAD
A1. lo.2827| 0.2906] s5.98%[IN/C|ll 28.36] 33.55 0.23[ 11.5%
28.36] 28.55/10.13%| 0.20] 10.0%
28.36| 31.60 0.19 9.5%}°

500 HRS IN R-123 -> 24 HRS @ 302F

A2 0.2824| 0.2868] 1.558%|IN/C || 28.36] 30.80 0.29| 14.5%
28.36] 30.45] 496%| 0.29] 14.5%
28.36| 28.05 0.29) 14.5%
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LEAD WIRE INSULATION
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Appendix E

Experimental Data for HCFC-124 Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS INR-124 @ 194 F
D WT EXPWT | WT % [[EXP VIS|BASE BRN| EXP BRN |BRN OUT
CHANGE ouT ouT %
(AVE) CHANGE
A1l 26.8128| 26.8163| 0.013%|N/C 576 415
: fl 576 454| -20.9%
| I 576 497
B1| 24.6689] 24.7140] 0.183%|N/C 736 733
736 730} -0.7%
| 736 730]
[cT| 25.2283] 25.2294] 0.004%|N/C 579] 395
579 561| -13.6%
579 544
R-124-->24 HRS @ 302 F ]
A2] 23.1202| 23.1164] -0.016%|N/C 576 479 I
} 576 423 -19.7%|
| 576 486
B2] 23.9815] 23.9635| -0.075%|N/C 736] 658
f 736 655| -12.4%|
. I 736 621 }
C2| 23.5253] 23.5238[ -0.006%|N/C || 579 521 . .
il I 579 570 -9.9%| 16.58] 9.75| -16.6%}
f | 579 474 i 16.58] 17.49
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TWISTED PAIRS/WIRE A/WITH VARNISH

500 HOURS INR-124 @ 194 F
VARN |TWISTED| EXPT | WT<% | BEXP IBASEDIE|EXPDIE| DIE% || BASE | B¢F | BRNOUT
PAIR WT | PAIR WT | CHANGE || viS CHANGE || BURN | BURN %
OUT | OUT | CHANGE
Plu-475 [21.4225|21.4566| 0.159%|N/C || 16.24] 16.30 430] 332
ola1 16.24] 12.77] -5.25%)] 430] 318] -27.13%
L | 16.24] 17.09 430 290 1
vly-330 [21.8935[21.9259] o.148%fN/C | 18.77] 19.66 510] 423 T
E }B1 - 18.77] 20.00] 4.23%]| s510] 416] -18.82%
s 1 18.77] 19.03 510] 403 1
T|ER610 [21.8850]21.9070] 0.101%|N/C | 15.57] 13.93 442] 411 [
E fct 15.57] 13.29] -15.24%|| 442]|  407] -7.16%
R | 15.57] 12.37 442] 413
Y-833 [|21.6046]/21.6004] -0.019%|N/C [ 12.04] 9.73 578] 510
P jD1 12.04] 12.53] -6.15%| 578] 392] -21.22%
o) 12.04] 11.64 578] 464
Lf923 22.5209[22.5604 o.175%hN/C 16.76]broke | 606] 421 I
Y 16.76] 20.00f -5.58%) 606] 418] -32.45%)
A 16.76] 11.65 606] 389
M f1SO-800 [22.0486]22.0563 0.0GS%ﬁN/C I 19.08] 14.30 580] 558
| JF1 I | 19.08] 12.47] -25.40%|| 580] 580] -1.90%]
D ‘L | 19.08] 15.93 580| 569 L
E 24 HOURS AT 302 F
21.6149]21.6137| -0.006%|N/C || 16.24] 13.36 T 430] 274
I Ja2 | 16.24] 13.99] -5.48%| 430] 271] -36.74%
M . | 16.24] 18.70 ! 430] 271 |
[ 21.7951]|21.7538] -0.189%|N/C || 18.77] 12.99 510] 477 |
D{B2 [l 18.77 20.00{ -7.57%| 510( 410] -10.46%
E | 18.77] 19.06 510] 483
ER-610 ]21.5499[21.5448] -0.02a%N/C | 15.57] 12.27 442] 414 f
c2 15.57] 12.17| -21.52%| 442] 427] -2.87%]
15.57|BROKE 442 447
Y-833 [21.5756/21.5590 .o.o77%ﬁN/c 12.04] 11.06 578] 567
D2 12.04| 9.17| -12.21% 578] 555 -7.73%|
[ 12.04] 11.48 578] 478
923 22.2525[22.2537 o.oos%fN/C [ 16.76] 20.00 li 606] 370 l
16.76] 20.00] 19.33%] 606] 395 -37.02%]
16.76] 20.00 606] 380
22.0184[22.0156] -0.013% 19.08] 18.79 580
19.08] 13.13| -13.75%)l 580] 564| -1.09%
19.08] 17.45 I~ 580] 568
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TWISTED PAIRS/WIRE B/WITH VARNISH

500 HOURS INR-124 @ 194 F
VARN [TWISTED| EXPT | WT% || EXP || BASE | EXP | DIE% ||BASE| BXP | BRNOUT
PAIR WT | PAIR WT |CHANGE}l VIS || DIE | DIE |CHANGE|BURN|BURN| %
OUT | OUT | CHANGE

[PlU-a75 |22.9533]23.2238] 1.18%|N/C || 13.32] 13.78 746| 734
ola1 f 13.32| 15.14] 8.13%| 746{ 724] -3.57%
L i 13.32] 14.29 l 746] 700
v[y-390 [23.2879] 23.3028] 0.06%|N/C |[12.28] 12.31 1 755] 735
E IB1 12.28] 10.13] -8.93%| 755| 743] -2.38%
S 12.28] 11.11 || 755] 733
TIER-610 [22.5862] 22.6263] 0.18%|N/C ][ 12.73] 13.85 | 734] 728 I
E fCt 12.73] 14.57] 9.45%| 734] 728 -0.82%|
R 12.73] 13.38 734] 728 !

Y-833 [21.1237] 21.1519] 0.13%|N/C Jf 12.49] 12.69 734] 726
P Jo1 12.49] 9.95| -6.73%| 734] 725] -1.36%
0 | |l12.49] 12.31 734] 721 1

L L

Lfs23 23.5952] 23.6168] 0.09%|N/C || 14.38] 14.59 742| 734
Y [E1 14.38] 13.98] -7.79%| 742] 728] -1.48%
A 14.38] 11.21 742] 731

——— —— — —
M [1SO-800 [22.9195] 23.1347] 0.94%|N/C || 12.29] 12.67 i 747] 696
I IF1 I 12.29] 12.30] -3.06%| 747] 728] -4.42%
D i 12.29] 10.77 { 747] 718
E R-124 --> 24 hours @ 302 F i

U-475 }22.8840| 22.8661| -0.08%|IN/C || 13.32] 11.69 [l 746] 727
I A2 » 13.32| 13.45| -6.38%| 746] 737| -2.06%
M 1 13.32] 12.27 746] 728
i fy-390 [23.2460] 23.2468] 0.00%|N/C [ 12.28] 11.98 }755 737
DIB2 12.28] 12.90] 6.32%j| 755] 726] -3.11%
E 12.28] 14.29 755| 741

ER-610 [22.1358]22.1309] -0.02%|N/C ][ 12.73] 13.17 734] 674
E |C2 12.73] 11.32] -0.76%| 734] 726] -5.09%
P 12.73] 13.41 734] 690
foly-833 [21.2747| 21.2619 -o.oe%ﬁN/C [12.49] 12.69 734] 727
X |D2 | 12.49] 12.07] -1.33%|| 734} 726] -1.00%}
Y {12.49 12.21 734] 727

923 23.4878] 23.4504] -0.16%|N/C ][ 14.38] 12.04 742] 727
G |E2 Il 14.38] 17.30] -5.10%| 742| 738] -2.02%}
L 14.38] 11.60 742] 736
A [1SO-800 [23.4103] 23.4085] -0.01%) {12.29 11.42 747] 727
S JF2 IN/C N 12.29] 12.18] -10.31%}f 747] 735] -2.14%]
S it 12.29] 9.47 It 747] 725




TWISTED PAIRS/WIRE C/WITH VARNISH

500 HOURS IN R-124 @ 194 F
VARN [TWISTED| EXPT | WT% || EXP | BASE| EXP | DIE% ||BASE| BXP | BRNOUT
PAIRWT | PAIRWT | CHANGE |} VIS || DIE | DIE | CHANGE|BURN|BURN %
OUT | OUT | CHANGE
PlU-a75 121.8953]|21.9376] 0.193%|N/C [115.10]13.60 469] 257
ola1 [ 15.10{14.52| 5.54%| 469] 390] -35.82%
L 1 [15.10{19.69 469| 256 1
v[y-390 |22.4581]22.4738] o0.070%|N/C |[18.24]18.59 473] 400
els1 18.24{17.07]-11.77%|| 473] 380] -6.34%
S 18.24]12.62 473] 549
e e e s R #
TIER-610 |21.4721]21.4754] o.015%|N/C |[14.53]16.00 494| 350
EjcCt 14.53{15.37] 7.85%)| 494| 314] -34.62%
R 14.53[15.64 494 305
v-833 [21.6585[21.6542] -0.020%|N/C [[11.38[11.23 557] 477
| o1 11.38[{11.67] -4.13%)| 557| 581] -2.87%
M [11.38] 9.83 557| 565
| fo23 21.8834[21.9140] o0.140%|N/C [[15.85]14.38 503] 403
D Je1 15.85[20.00] 12.72%|| 503] 407] -20.28%
E 15.85/19.22 ] 503] 393
Sos00 1o 500021 8770 ooasnlNic iﬁ=4.75 16.05] | 632] 573
P IF1 1 [l14.75]20.00] 25.76%]| 632] 570] -9.23%
io I f14.75[19.60 632] 578
L R-124 --> 24 hours @ 302 F
vy Ju-475 [21.8226/21.8219] -0.003%|N/C [[15.10]14.65 Il 469} 248
A JA2 15.10/15.93] 3.16%|| 469] 245| -48.05%
M 15.10{16.15 % 469] 238 !
| [v-390 [22.4706]22.4721] 0.007%|N/C_|18.24]17.44 473] 414
D IB2 18.24{20.00| -5.62%| 473| 398] -14.24%}
E 18.24[14.43 473] 405
ER-610 J21.4497]21.4479] -0.008%|N/C ii14.53 15.86 { 494] 387
I Jc2 fl14.53110.61]-10.05%| 494] 366] -26.45%
M 14.53]12.74 494] 337
| fy-833 [21.6146/21.5521 -o.zag%iN/C 11.38110.00 557] 482
D |D2 i 11.38/12.50] -6.36%) 557| 566] -6.22%]
E ! 11.38] 9.47 { 557] 519
923 21.7620|21.7601] -0.009%|N/C i15.85 11.81 503] 392
E2 f [15.85]19.90{ -7.59%| 503] 436] -18.82%}
503] 397
1SO-800 [21.5591]21.5553 ) ) 632] 562 |
F2 f 14.75[19.64] 18.17%) 632] 477] -15.82%]
i 14.75|BROKE: If 632} 557
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HELICAL COILS/WIRE A

I ISOO HRS IN R-124 @ 194F

ES

VARN [ COlL [EXPCOL| WT% |EXPVIS BASE | EXPBND
WT WT | CHANGE BNDSTR| STR
(AVE)
pa—— -
P |U-475 [39.2143] 39.2760] 0.157%|N/C__ | 73.73] 64.75
OJA1 ' 73.73]  69.17
L 73.73] 74.92
vYly-390 J37.7832| 37.7556] -0.073%|IN/C 43.78] 50.32
E IB1 | 43.78] 45.92
S | 43.78] 45.05
TIER-610 J37.8531] 37.9195] 0.175%|IN/C 51.81] 51.87 ]
E|C1 | 51.81] 58.32] 9.79%f
R 51.81] 60.45 N
Y-833 §38.0912] 38.0545| -0.096%[IN/C 9.85 7.00
P |D1 9.85 8.10
o 9.85] 31.82
L fo23 38.6221| 38.6373 0.039%“N/C i 41.28] 41.30
Y |E1 f | 41.28] 43.97
A 41.28] 42.47
MIISO-eoo 37.2150] 37.2185 o.oos%{iN/c { 45.01] 38.77
I IF1 , l I 45.01] 43.80
D I |] 45.01] 52.72
E IR-124 -> 24 HRS 302 F -
U-475 |38.7454| 38.7464] 0.003%|IN/C 73.73/°13.75
I JA2 | 73.73]°29.70 0.30%
M I 73.73]  73.95
| ——
I Iy-390 [38.2281] 38.2228] -0.014%]|N/C 43.78| 66.00
D |B2 i 43.78] 44.67] 22.65%
3 I N ] ||=-== 43.78] 50.42
' 37.4667 0.004%|IN/C 51.81] 57.97
i 51.81] 67.60] 27.29%
| 51.81| 72.27
-0.357%|IN/C 9.85| 25.32
il 9.85] 20.87/134.55%
9.85] 23.12
lN/G li 41.28] 35.12
i | 41.28] 48.82] 6.15%
41.28] 47.52
-0.023%|[N/C 45.01] 53.75
i i 45.01] 42.05
|| || 45.01] 48.02

*These values were obtained with speed set at 20 in/min.



HELICAL COILS/WIRE B

]§oo HRS IN R-124 @ 194F _ H
VARN | colL |ExPcolL] WT% JeExPVIS|| BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR| ST %
(AVE) CHANGE
PJu-475 |36.9795|37.0610] 0.220%|IN/C 40.14] 32.52
o) I'% 40.14] 32.27] -16.84%
L [ 40.14] 35.35
v[v-390 lse.o108|36.9729] o.168%|N/C | 36.12] 37.35 1l
(-] . .
ElB1 36.12| 39.22] 0.67%
S _ 36.12] 32.52 i
TIER-610 }37.1115]37.1695 0.156%IF/C 35.96] 32.72 |
E]Ct S | 35.96] 35.87] -5.86%
R | | 35.96] 32.97
Y-833 [36.3222]36.3535] 0.086%|N/C || 33.14] 32.47
PID1 I 33.14| 28.95| -8.40%
o) } 33.14] 29.65
Lj923 35.9855]36.1269] 0.393%|IN/C 40.52] 44.72
4 3 40.52] 56.90] 22.85%
A 40.52] 47.72
e e e —— -
M 35.6655]35.6779] 0.035%JN/C i 20.20] 19.95
l I 20.20] 19.60] -7.15%
D I_2020] 16.72
E R-124 -> 24 HRS 302 F
U-475 [37.1098{37.1129] 0.008%|N/C 40.14] 34.42
| fa2 40.14] 39.17] -9.48%
M 40.14] 35.42
| fy-390 |36.3441|36.3526] 0.023%|varnish| 36.12] 35.10
Dj]B2 Pockets 36.12 35.87} 0.17%
E gt m—————
37.2795
E
p %
o) 36.9409]36.9460
X

37.0523

35.7010
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HELICAL COILS/WIRE C

500 HRS IN R-124 @ 194F
VARN [ COlL [EXPCOL| WT% [EXPVIS|| BASE | EXPBND | BND STR|
WT WT | CHANGE BNDSTR| SR %
(AVE) CHANGE
y lr
P Ju-475 |38.7159|38.7754] 0.154%| N/C 51.21] 55.00
OJA1 51.21] 46.90| 5.48%
ol 51.21] 60.15
YJy-390 ]37.8168}37.8353| 0.049%| N/C 50.72| 66.60
E{B1 50.72] 58.60| 20.86%
S J|_50.72] s8.70
TIER-610 [36.2751]36.3299] o0.151%|] Nic || 58.33] 49.77 1l
Efci 58.33] 54.12] -5.91%
R 58.33| 60.75
Y-833 [37.5073|37.5010[ -0.017%|| N/C 5.84] 18.10
! D1 5.84 8.10| 170.26%
M L 5.84] 21.15
| {923 38.8092] 38.8148] 0.014%| N/C | 49.26] 40.75
D |E1 49.26] 41.32] -20.02%
E 49.26] 36.12
ISO-800 |37.6076{37.6148] 0.019%| N/C 36.08
P IF1 36.08 .07] 25.50%
o) 36.08] 49.55
L R-124-> 24 HRS 302 F
Y Ju-475 |[38.4566|38.4570] 0.001%| N/C 51.21] 53.67
A JA2 i 51.21] 53.80] 11.17%}
M | | 51.21] 63.32
| JY-390 ]38.0765]38.0746] -0.005%| N/C 50.72] 67.10
D IB2 50.72] 54.77] 22.99%
E 50.72] 65.27
ER-610 ]36.3845|36.3613] -0.064%} N/C 58.33] 65.80
I fc2 58.33] 56.97] 6.33%
ML 58.33] 63.30
=y
I Jy-833 |[36.7843|36.7485| -0.097%|| N/C 5.84 2.00
D D2 5.84] 29.87]160.22%}
E | s5.84] 13.72 ’
38.3985[38.3535] -0.117%] Nc || 49.26] 59.07
49.26] 35.77] -4.55%
49.26] 46.22 '
1SO-800 §37.6736{37.6665| -0.019%| N/C i 36.08] 32.97 :
, | 36.08] 32.77] 2.42%}
| se.08] 45.12
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SINGLE MAG WIRE WITHOUT VARNISH
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SINGLE/WIRE A/WITH VARNISH

S S

500 hrs in R-124 at 194 F
VARN | WIREWT [EXPWRE| WT% | BP
WT CHANGE || VIS
Pt .
PJu-475 5.7451] 5.7572| 0.211%|| N/C
OfA 1
L I
v y-390 5.8114] 5.8189] 0.129%| N/C
E JB1
S
TleEr-610 5.6636] 5.6672] 0.064%| N/C
Efc1
R
L——-—-_—-_,
Y-833 5.8064] 5.8062] -0.003%|| N/C
p{D1
O d
Lfo23 6.7930] 6.7590] -0.501%J] N/C
v JE1
A
e 3
IM[1so-800 | 5.7631] 5.7657] 0.045%| N/C |
I fF1 fives
D |
E R-124 -> 24 HRS @ 302F
5.8504| 5.8455| -0.084%) N/C
=
5.7720] 5.7715[ -0.009%]|| N/C
5.5941] 5.5507] -0.776%] N/C
Il YES
5.8389 -o.oam{} N/C |
| =
6.6590] -0.048%| N/C
[INO
i N/C }
F2 I liyes
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SINGLE/WIRE B/WITH VARNISH

R-124 at 194 F

VARN [IWIREWT| EXPWIRE| WT%

DITM40OM<r-rOT

Mo—-—< »<r- 00

U-475 5.2571} 5.2772 0.382%

Y-390 6.9350] 6.9404{ 0.078%

|
ER-610 | 5.7867] 5.7582] -0.493%| N/C |
I

R-124 -> 24 HRS @_
U-475 5.2357] 5.2333

Y-390 6.9309] 6.9275

mo— < —

<X0O 1Ttm

lho>r o
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SINGLE/WIRE C/WITH VARNISH

mo— ™

R-124 at 194 F ) '
VARN "EXPWIRE | WT% |EXPVIS]| BXP
WT CHANGE FLEX
o
Plu-475 5.0611| -0.178%|N/C
oja1 YES
L —
v [y-390 5.6654] -0.196%]||N/C
E |B1
S
e
TIER-610 5.3054] 0.036%|N/C
E {c1
R ot ensvnasmsn—v— |
Y-833 5.4582] 0.013%|N/C
I o1 YES
M I S
| {923 6.6638] -0.210%|N/C
D [E1 IINo
B or) e e e e
ISO-800 | 4.9968] 4.9595] -0.746%|IN/C
P IF1 | IYES
o)
L R-124 -> 24 HRS @ 302F
D 302F
Y 5.9633
A
m
|
D
E

-0.065%|IN/C

I

0.098%]|N/C i T

INO_

L
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Varnish Disks

500 HRS IN R-124 @ 194 F

i

F2

) WT EXPWT | WT% || EXPVIS | EXPFLEX
3 CHANGE
U-475 1.7177 1.8007] 4. 83%![&7: HN/C
A1
m
Y-390 2.2927 2.3483 243%|su§htly IIn/C
B1 warped
= H
ER-610 2.5342 2.7208 7.36%“N/C IIN/C
C1
{v-833 2.0407]  2.3107] 13.23%|N/C___ |N/C
D1 |
923 1.6968 1.7265| 1.75%)|Slightly |N/C
E1 Warped |
‘m = %
1SO-800 | 1.7118 1.7279 o.94%isn§huy {snggmy
F1 Warped |More
f Flexible
R-124 at ->302F 24 HRS
U-475 2.3232 2.3333| 0.43%[|Darkened|IN/C
A2 Slighity ||
Warped |
Y-390 1.8264 1.8197] -0.37% N/C
B2 ‘ Slightly i
_ warped |l J|=
ER-610 2.0113 2.0513| 1.99%|Darkened|N/C
c2 II |
1.32%l{linternal N/C
Bubbles |
Slighlty N/C

Warped

’thﬂy II
warped
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SHEET INSULATION

500 HR IN R-124 @ 194F
D WT |EXPWT| WT % JSAMPLE[| BREAK || SAMPLE [[TENSILE[ TENSILE %

CHANGE] WIDTH || LOAD THICKNESS] STR | STREXP | CHANGE
MILS__II BASE TENSILE

NO/MY/NOJ4.3892]4.6516] 5.98%| 0.408[[143.80] 22 17.4]  16.02
A1 0.348[[123.80]f 22 17.4] 16.17] -7.19%

0.392]140.20] 22 17.4] 16.26

DA/MY/DAJ4.4190[4.6139] 4.41%|| 0.390[107.400 22 13.7] 12.52
B1 0.475(125.70] 22 13.7] 12.03] -9.69%

0.410[113.40] 22 d__13.71 1257

MYLARMO [2.3154[2.4045] 3.85%] 0.461) 84.15f 10 21.71 18.25
C1 0.440 84.300 10 21.7] 19.16] -13.87%

0.398] 74.25( 10 2171 18.66

NO 410 [2.1084[2.1714] 2.99%] 0.505] 97.75[ 10 18.7]  19.36
D1 0.435]l 92.25] 10 18.7]  21.21] 6.47%

o.510f 97.75] 10 18.70 19.17

NO M1 418 [2.4478]2.4525] 0.19%j] 0.507|] 28.708 o 7.5 6.29
E1 0.478 26.20f 9 7.5 6.09| -17.00%

==£a“=8?:J‘l 27.70f 9 7.5  6.29

MEL 228 |2.3964]2.4502] 2.25%)] 0.530§f105.30f 11 21.7] 18.06
F1 0.522f101.80f 11 21.71  17.73] -18.43%)

0.485] 92.350 11 21.71  17.31
500 HRS IN R-124 @ 194 F ->24 HRS @ 302 F R-124 -->

NO/MY/NO|4.5503]4.5526] 0.05%] 0.495]187.500 22 17.4] 17.22
A2 : 0.375[l131.20f 22 17.4] 15.90] -4.01%

0.350{|130.80f 22 17.4] 16.99

DA/MY/DA J4.2276[4.2519] 0.57%) o.34g{Poz.2oT 22 13.7] 13.58
B2 0.387l1107.900 22 13.7] 12.67] -4.63%
o.438r24.7of 22 13.7] 12.94 ]|

MYLARMO [2.2746(|2.2745] 0.00% o.502‘ 89.350 10 21,71 17.80
‘cz 0.469 96.00f 10 21.71 20.47 -13.91%

0.414)f 73.60f 10 21.7] 17.78

NOMEX 41(§2.0827/2.0535] -1.40% o.soenoo.aoa 10 18.7] 19.82
D2 0.487] 97.00f 10 18.7] 19.92] 7.67%

0.511 1os.eol 10 18.7] 20.67

NO/MI 418]2.1911|2.2088] 0.81%] 0.510} 26.15 9 7.5 5.70
E2 0.462) 24.55 9 7.5 5.90| -23.00%|

0.526f 27.10f 9 7.5 5.72

MEL 228 }2.4317]2.4355| 0.16%) 0.412] 77.700 10 1  21.7] 18.86
F2 | 0413] 72.30f 10 21.7] 17.51] -14.69%

§ 0.399] 76.50§ 10 21.7] 19.17
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SHEET INSULATION--HCFC-124 @194°F(90°C)

After 500 hour exposure plus 24 hour airbake g 302°F(1 50°Cz
D STRETCHl| % BASE ELONG || BASE |EXPDIE| DIE% || VISUAL
(inch) || ELONG | ELONG % DE CHANGEll B¢
(AVE) J|CHANGE (AV§1
NO/MY/NO 0.91) 22.8%) 20.0% >18.97{>15.17 N/C
A1 091 22.8% 20.0% 15.0% >1897 >1493 FLASH
0.94]f 23.5%| 20.0% >18.97]>15.44
DA/MY/DA 0.56} 28.0%) 46.0% >15.27|>13.17 slighlty
B1 0.59 29.5%|| 46.0%| -36.2%|(>15.27|>13.53{FLASH llwarped
0.61) 30.5% 46.0% >15.27{>13.73 discoloreg
MYLARMO [ 2.59f129.5%) 131.0% >14.91[>12.53 line
c1 2.71]135.5%]|| 131.0%| -0.3%]Jj>14.91]|>13.66{FLASH
2.54][127.0%|| 131.0% _J>14.91]>13.30)
NO 410 0.508 12.5% 17.0% 10.67| 8.62 N/C
D1 0.71§ 17.8%f 17.0%f -17.6%|l 10.67] 9.88] -6.4%)
0.470 11.8%) 17.0% 10.67] 11.45
NO M! 418 0.09] 2.3% 4.0% 10.23} 10.25 N/C
E1 0.09f 2.3% 4.0%f -45.8%| 10.23] 9.93] -3.6%
0.08f 2.0%f 4.0% 10.23] 9.40
] s v
IMEL 228 3.54[177.0%]| 160.0% >14.22]>11.88) IN/C
F1 3.54[177.0%| 160.0%) 6.9%|>14.22]>12.40{FLASH ||
3.180159.0%|l 160.0% >14.22]>12.07] _I ‘
After 500 hour exposure Elus a 24 hour air bake Q 302°F$150°Cz
NO/MY/NO 0.968 24.0% 20.0% >18.97{>15.99 bubbles
A2 0.760 19.0%) 20.0%j| 14.2%]{>18.97]>16.54/FLASH [lpulling
1.02f 25.5%) 20.0% >18.97]/>15.96) awa
DA/MY/DA{l  0.61f 30.5%| 46.0% >15.27{>13.13 slighlty
B2 *2.09 [ 46.0%|| -36.4%|[>15.27]>12.61|FLASH {jwarped
0.56] 28.0%l 46.0% >15.271>13.20) J“
MYLAR MO 1.798 89.5%] 131.0% >14.91]>12.43 N/C
c2 2.910145.5%| 131.0%f -12.0%fl>14.91]>11.69{FLASH
2.22§111.0%|| 131.0%] J>14.91]>13.5 .
NOMEX 41¢ o.sgh 14.5%)l 17.0% 10.67] 11.99 N/C
D2 0.60§ 15.0%)i 17.0%§ -13.7%) 10.67| 8.70] -3.0%)
0.58) 14.5%f 17.0%, 10.67] 10.36
NO/MI 418 0.06f 1.5% 4,0% 10.23] 9.83 IN/C
E2 i o0.11] 2.8% 4.0%f -50.0%} 10.23] 9.41] -5.7%)
» 0.07f 1.8% 4.0%)_ 10.23] 9.69
IMEL 228 3.144157.0%|| 160.0% >14.22]>11 .Qﬂ iN/C
F2 2.460123.0%|| 160.0%f -7.4%l>14.22]|>13.46|FLASH ]|
3.290164.5%| 160.0% >14.22|>12.57 |
L
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SLEEVING

I500 HRS IN R-124 @ 194F
WT EXPWT % EXPVIS
CHANGE ||
Al 0.5374] 0.6092] 13.36% N/C
NOMEX
JBT 0.4755] 0.5050] 6.20% N/C
MYLAR
I
C1 0.3947]  0.4155] 5.27% N/C
No/MY
.
R-124 @ 194F---->24 hrs @ 302F
A2 0.5779] 0.5726] -0.92% N/C
NOMEX
— J
B2 0.4659|  0.4637| -0.47%|Some delaminationf
MYLAR |
C2 0.4026 0.4012] -0.35%! Pockects where
NO/MY [ mylar pulled away §
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TAPE----HCFC-124 @194°F(90°C)
1500 HRS IN R-124 @ 194F
D WT |EXPWT| WT% | BREAK | BREAK %  |STRETCH|%ELONG] EXPVIS |
CHANGE | LOAD | LOAD | CHANGE | (INCH)
(AVE) | BP BRK
LOAD.
A1 1.4492] 1.4525] 0.23%)} 39.02§ 31.00 0.07] 3.50% N/C
Glass 39.02] 54.85] 12.16%] 0.05] 2.50%
39.02) 45.45 0.04] 2.00%|
B1 0.7147| 0.7420] 3.82%| 56.12] 47.00 0.36] 18.00%j N/C
Polyester 56.12) 63.05| 5.55%] 0.67] 33.50%
56.12f 67.65 0.89] 44.50%|
C1 1.6045| 1.6477] 2.69%] 88.50f 116.40 0.10] 5.00%§ N/C
Permacel 88.500 85.90] 10.64%} 0.08] 4.00%{Ends Slightly
88.50 91.45 0.08{ 4.00%}] rolled up
500 HRS in R-124 -> 302 F 24 HRS
A2 1.5190] 1.5150] -0.26%) 39.02] 40.40 0.05] 2.50%|N/C
Glass 39.02] 46.75] 11.61%)] 0.05] 2.50%
39.02]  43.50 0.04] 2.00%
B2 0.6668| 0.6656] -0.18%) 56.12] 64.65 0.81] 40.50%|N/C
Polyester 56.12] 52.50] 4.39%j 0.53[ 26.50%
56.12] 58.60 0.69( 34.50%
c2 1.5211] 1.4117] -7.19%| 88.50] 139.30 0.09] 4.50%]Slightly
Permacel 88.50] 129.50] 43.47%f 0.08] 4.00%]Darkened
88.50] 112.10 0.08] 4.00%
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TIE

CORDS

500 HRS IN R-124 @ 194 F

iD WT | EXPWT | WT % ||BXPJ BREAK | BREAK % STRETCH %

CHANGE || is|| LOAD | LOAD |CHANGE| (inch) | ELONG

(AVE) | BP | BRK

(ave) | LOAD
A1 [ 0.2834| 0.2916] 2.89%|N/C|l 28.36] 39.95 0.30] 15.0%
| 28.36] 36.55|35.75%| 0.33] 16.5%
[ 28.36] 39.00 0.41] 20.5%

500 HRS IN R-124 -> 24 HRS @ 302F

A2 Jo.2812| 0.2802{-0.356%|N/Cll 28.38] 31.55 {  o0.38] 19.0%
|| 28.36] 33.15]12.72%| 0.41] 20.5%
i 28.38] 31.20 I o0.40] 20.0%
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LEAD WIRE INSULATION
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Appendix F

Experimental Data for HCFC-142b Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISH-HCFC-142b

__|500 HRS IN R-142b @ 194 F
) WT EXPWT | WT % [[EXP VISIBASE BRN| EXP BRN |BRN OUT]|BASE DIE| EXP DIE
CHANGE ouT ouT % (AVE)
(AVE) CHANGE
ATl 25.6511] 25.7016] 0.197%|N/C_ | 576] 230 1™ 75.80] 16.26
576 272 -54.9%|| 15.80] 17.32
576 277] 15.80] 17.39
B1] 24.3511] 24.4163| 0.268%|N/C 736 735 I 11.62] 12.03
736 7301 -0.5%|f 11.62] 12.82] 5.1%
736 732 11.62] 11.78
C1l 25.0366| 25.0444] 0.031%|IN/C 579 284 16.58] 16.19
i 579 287] -54.9%) 16.58] 15.30] -10.5%
| 579 213 J[ 16.58] 13.04
:R-142b i ,
A2] 25.2514] 25.2543] 0.011%|N/C | 576 524 I 15.80] 14.09
Il I 576 519] -12.7%|| 15.80] 16.90
i 576 466 15.80] 11.78
_— —
B2] 24.4042| 24.4077 0.014%HN/C H 736 650 ‘ l 11.62] 12.42
f i 736 651] -8.0%| 11.62
1 736 730 11.62
rcz 25.3238[ 25.3244 o.ooz%"N/c { 579 450 { 16.58
i f 579 337] -28.4%)| 16.58] 18.86] 10.4%
f fl 579 457 I 16.58] 18.04
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TWISTED PAIRS/WIRE A/WITH VARNISH---HCFC-142b

500 HOURS INR-142b @ 194 F
VARN JTWISTED| Exp Pair | WT % || EXP [IBASE DIE| EXP DIE
PAIRWT | weight { CHANGE || VIS
SToa75 122.2514]22.3185] 030N | T6.24] 17.70 430
ola1 16.24] 15.87] 2.81%| 430] 162| -54.65%
L 16.24] 16.52 430 211
vfv-330 |22.8135[22.9002] o.3s0%|N/c || 18.77] 20.00 H 510 447
els1 18.77] 17.20] 1.58%) 510/ 320| -24.31%
S |l 18.77] 20.00 L__510] 391
T{ER-610 |21.4572[21.5180] 0.283%|N/C || 15.57] 13.03 ﬂi’ 442] 330
EjC1 15.57] 15.73] -13.12%|| 442| . 318] -30.17%
R 5 15.57] 11.82 442 278 |
23.2688 23.2737] 0.021%|N/C | 12.04] 11.48 578] 349
PlD1 12.04; 11.03] -4.35%|| 578/ 472] -34.83%
o] 12.04] 12.04 578] 309
T——— el b — = |
L 22.8538]22.9475] 0.410%|N/C [ 16.76] 19.66 { 6068] 337
Y ? 16.76] 18.30] 3.88%) 606] 336| -41.09%
A 16.76] 14.27 606
M [iSO-800 J21.6544|21.6819] 0.127%|N/C || 19.08] 16.09 580
I JF1 19.08] 20.00 -2.01%“ 580 313| -47.93%]
Dj 19.08] 20.00 580] 308
E 24 HOURS AT 302
U-475 [22.1512{22.1542] 0.014%|N/C || 16.24] 16.59 T 430] 217
I JA2 16.24] 15.89] 0.02%) 430] 217] -47.60%
) I 16.24] 16.25] 430] 242
| fy-390 }22.9632|22.9882] 0.109%|IN/C || 18.77] 16.91 510] 394
plB2 18.77{ 16.29| -8.03% 510 423] -23.53%]
= I i | 18.77] 18.59 510/ 353
ER-610 |21.7431]21.7448] 0.008%|N/C [[ 15.57] 14.04 442| 372
ic2 15.57] 14.65] -9.18%) 442] 366 -16.52%}
15.57| 13.73 442| 369
Y-833 [23.6078]23.6080] 0.001%IN/C | 12.04] 11.10 578] 513
D2 12.04] 9.89] -11.68%| 578] 504| -12.00%]|
B N 12.04] 10.91 578] 509
923 |22.6395|22.6474] 0.035%|N/C | 16.76] 20.00 606] 303
E2 I I 16.76] 10.83] -9.49% 6068] 377| -45.76%]
u | — -
ISO-800 §21.7078|21.7090| 0.006% ] ) 580 507
F2 i_19.08] 20.00] -2:.90%| 580] 401] -22.87%]
[ 79.08] 18.49 1 580 434 |
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TWISTED PAIRS/WIRE B/WITH VARNISH -- HCFC-142b

500 HOURS IN R-142b @ 194°F l
VARN |TWISTED{ EXPT WT% || EXP Il BASE | BXP DIE% [IBASE] &XP | BRNOUT
PAIRWT | PAIRWT |CHANGE]l VIS || DIE | DIE |CHANGE {BURN[BURN| %
] OUT | OUT | CHANGE
Plu-475 [26.3169]| 26.4343] 0.45%|[N/C |l 13.32] 18.70 746| 683
ola1 13.32| 16.63| 18.54%| 746| 648] -10.05%
Ll 13.32] 12.04 746| 682
vYly-390 [23.3508] 23.4053| 0.23%|N/C || 12.28] 11.11 755| 691
E |B1 12.28| 12.70] -5.65%f| 755| 687 -9.36%
S B 12.28] 10.95 ~ L 755] 675
TIER-610 }25.1144] 25.1901] 0.30%|N/C |l 12.73] 15.30 ~ | 734] 615
E[C1 ' 12.73] 13.22| 9.66%)} 734| 655 -12.67%
R | | 12.73] 13.36 734] 653
Y-833 |22.0235[22.0715] 0.22%|N/C i12.49 10.92 i 734} 652
PfD1 f 12.49] 13.43] 0.69%|| 734| 633] -11.40%
o) 12.49] 13.38 734| 666
L]923 26.8758{ 26.9648 o.aa%ﬁN/C { 14.38] 12.23 742| 698
Y JE1 : Il 14.38] 12.23] -17.50%) 742] 669
A 14.38] 11.13 742| 669
M [iISO-800 [29.2546{ 29.3207 o.23%iN/C 12.29} 12.82 I 747| 725
I jF1 I 12.29] 13.09] 1.27%f 747] 724] -2.81%]
D ||’2'29-‘_L'43 1[747 729 j_
EI R-142b --> 24 hours @ 302 F ) ]
————
U-475 }26.6580] 26.6723] 0.05%{N/C |t 13.32] 13.48 | 746| 685
I JA2 Il 13.32] 12.27] -1.93%) 746| 683] -8.04%
M 13.32] 13.44 746| 690
| 23.1102] 23.1155] 0.02%|IN/C {12.28 11.33 755] 691
D Il 12.28] 12.20] -3.58%| 755| 688] -8.68%}
E {12.28 11.99 755] 708
25.1733{ 25.1717 -o.m%iN/C 12.73] 12.17 734| 654
E |C2 | i 12.73] 11.47] -6.42%| 734| 667| -10.58%
P 648
10 . . 649
X §D02 ' f I 12.49] 12.60{ 0.29%{ 734] 650] -12.67%,
Y‘ 12.49} 12.35 734] 624 :
923 26.2261] 26.2384 0.0S%}N/C 14.38} 11.56 742| 687
G [E2 | 14.38] 15.16] -17.55%}| 742| 716] -7.41%]
L A S R 14.38| 8.85 742| 667 '
A 29.4112| 29.4122] o. 12.29] 12.85 747| 726
S JF2 ' IN/C Jf 12.29] 11.97] 1.84%)] 747] 725] -2.88%
S I 12.29] 12.73 It 747} 725
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TWISTED PAIRS/WIRE C/WITH VARNISH--HCFC-142b

| _S00 HOURSINR-142b @ 194 F ]
VARN [TWISTED| EXPT | WT% || EXP ||BASE| EXP | DIE% [|BASE| EXP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS DiE DIE | CHANGE [ BURN | BURN %
| L OUT | OUT | CHANGE
Plu-475 |23.5589{23.6081| 0.209%|N/C [[15.10]{11.51 469] 322
olA1 f115.10[11.70]-25.70%| 469| 293] -31.91%
L 15.10{10.45 469] 343
_ { I
vJy-380 [21.9781[22.0902| 0.510%|N/C }i18.24{12.36 473} 333
E |81 [l18.24]14.39]-29.84%| 473| 380] -24.03%
S ] J118.24]11.64 | 473] 365
TIER-610 |23.3581[23.4222] 0.275%N/C [[14.53]18.20 | 494] 240
E JCt 14.53{16.94] 14.75%|| 494| 252| .48.99%
R 14.53]14.88 494] 264
fy-833 ]24.9671]|25.0433| 0.305%|N/C [111.38/13.04 557| 243
| D1 11.38[14.78] 19.16%])| 557] 223} -59.61%]
M 11.38{12.86 557] 209
I 923 23.1154[23.1816 0.286%"N/C 15.85[20.00 503] 297
D [E1 f 15.85/18.13| 20.15%|| 503| 363| -30.68%
E 15.85(19.00 503} 386
ISO-800 J22.1179]|22.1443 0.119%}N/C i14.75 17.59 632] 389
P fF1 f 14.75{15.88] 20.84%j|| 632 308] -45.68%
o} | 114.7520.00 | 632] 333
L R-142b --> 24 hours @ 302 F ’
Y JU-475 [24.1347]24.1367] 0.008%|IN/C ]|15.10{10.96 469| 340
A JA2 f 15.10}11.56] -26.05%)f 469] 435 -9.81%
M 10.98 469| 494
I {v-390 [22.0216|22.0238 .
D IB2 i l118.24]12.51]-22.94%) 473] 397] -17.41%
E : | 18.24/15.60 473] 390
—_—
ER-610 [22.4370]22.4406] 0.016%|N/C |[14.53[20.00 { 494] 296
[ (o7 I ll14.53]13.82] 5.18%| 494| 277 -41.84%]
M 14.53/12.03 494] 289
| Jy-833 [24.7470|24.7495 o.o10%lN/C {11.38 15.09 557] 216
D Ip2 ' f I11.38]16.06] 46.95% 557] 222] -59.31%]
E 11.38[19.02 557| 242
923 23.0308{23.0354] 0.020%|IN/C [l15.85/17.00 503] 335
E2 fl15.85/11.21] 1.39%) 503] 309] -36.12%]
15.85{20.00 503] 320
ISO-800 §22.2205(22.2222 o.ooa%iN/C |14.75 14.72 632] 354
F2 fl14.75]13.69] 1.54%) 632] 514 -33.76%])
f14.75]16.52 I|_632] 388
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HELICAL COILS/WIRE A---HCFC-142b

37.8941

0.071%|N/C

L ]goo HRS IN R-142b @ 194°F
VARN | COIL |EXPCOL| WT% [EXPVIS| BASE | EXPBND ] BNDSTR:
WT WT | CHANGE BNDSTR| STR % |
(AVE) CHANGE |
P lU-475 [39.6774] 39.7926] 0.290%|N/C 73.73] 51.45
o] '} 73.73]  66.25] -23.12%
L 73.73] 5235
vly-390 }38.9263] 38.9807 0.140%iN/C % 43.78] 53.65
E 81 | | 43.78] 55.15| 16.26%
s %%g _43.78] 439
TlER-610 38.0910] 0.368%]|N/C 51.81
E{c1 t 51.81
R | 51.81

37.3863

L J923 39.3330 41.28
Y JE1 41.28
A _ =‘=+==ﬁ _41.28] 38
M [1SO-800 [38.3631] 38.3900] 0.070%|N/C 45.01
N 3 45.01
DY "r 45.01
E R-142b -> 24 HRS 302°F

U-475 Y41.1729| 41.1730] o0.000%|Nc | 73.73
I JA2 i | 73.73
M i 73.73
| Iy-390 [39.1542] 39.1519 -0.006%}N/C “ 43.78
D B2 [ 43.78
E

51.81 .
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HELICAL COILS/WIRE B--HCFC-142b

I500 HRS IN R-142b @ 194°F

—+ VARN | COIL |EXPCOL| WT% JEXPVIS] BASE |EXPBND | BND STR
WT WT | CHANGE BNDSTR| STR % |
' ' (AVE) CHANGE
1
Plu-475 37.1752|37.3126] 0.370%|N/C 40.14| 48.75
OJA1 ’ 40.14| 36.05] 6.71%
L 40.14] 43.70]
Y|Y-390 |38.4599(38.5376] 0.202% 36.12] 39.15
E B1 36.12] 39.15] 9.54%
S | 36.12] 40.40
TIER-610 [39.2710]39.4002] 0.329%] 35.96] 32.90
E JC1 35.96] 37.90] -1.00%}
R |__35.96] 36.00 :
Y833 |36.2675]06.0489| 0. 224%|N/C 33.14] 27.25
PlD1 33.14] 18.60] -38.09%}
0 S 33.14] 15.70
Lfe23 38.4320[38.4873| 0.144%]JN/C 40.52] 39.20 ‘
Y JE1 40.52] 34.50] -8.28%f
A 40.52] 37.80 -
M 36.8168{36.8582 20.20{ 24.55 _
I 20.20 6.50| -11.80%
D 20.20] 22.40 ‘
E R-142b -> 24 HRS 302°F _
37.6223[37.6403] 0.048%|N/C 40.14] 38.70 |
[ 40.14] 35.50] -8.07%}
im _ 40.14] 36.50
| Jv-390 [3s.0742[38.0844] 0.027%|INc || 36.12] 31.55
DJB2 il 36.12] 37.20] -1.81%}
E 36.12] 37.65 :
35.96] 34.10] |
E fl [ 35.96] 35.50] -0.54%}
PL. ¢ 1 1 .*, [__35.96] 37.70 |
0 36.5665| -O0. N/C 33.14] 32.35 !
X 33.14] 33.25| -16.11%}
Y 33.14] 17.80 N |
40.52] 34.45 |
G 40.52|  29.95| -19.38%}
L 40.52] 33.60 ;
A 20.20] - 24.95 |
S 20.20] 16.85| -2.39%}
S 20.20] 17.35 ?
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HELICAL COILS/WIRE C--HCFC-142b

| | 500 HRS IN R-142b @ 194°F
VARN | colL [exPcolL| wWT% BASE BND STR|
WT WT | CHANGE BNDSTR % |
(AVE) CHANGE
P JU-475 140.4592] 40.5632] 0.257%| 51.21 ,
OofA1 ‘ 51.21 26.24%|
L B _ 51.21
Y[Y-390 [38.8349]38.8761] 0.106% 50.72 |
E |81 50.72 -12.59%}
S 50.72
TIER-610 J40.0091{40.1035] 0.236% 58.33
E JC1 58.33 -11.45%
R 58.33
Y-833 |[38.2793]|38.2726| -0.018% 5.84 -
| ]D1 5.84 306.96 %)
M 5.84 ‘
I J923 40.8484)40.8950] 0.114% [ 49.26] _
D [E1 |  49.26 -17.07%)
E | 49.26 :
ISO-800 [38.3174| 38.3424| 0.065% [ 36.08 ;
P IF1 [ 36.08 41.86%)
o) | 36.08 f
| e —— _
L R-142b-> 24 HRS 302°F A
Y Ju-475 |]38.8175|38.8068] -0.028% I 51.21
A JA2 I 51.21 10.18%]
M « 51.21
| {Y-390 [38.7690|38.7516| -0.045%| N/C { 50.72
D B2 I s50.72 -11.55%}
E ] 50.72 5
ER-610 [39.2222|39.2052| -0.043%| N/C 58.33 |
I JC2 58.33 10.21%}
ML i 58.33 ;
| Y-833 [40.1391|40.0481| -0.227%) N/C 5.84 g
D |D2 5.84 528.65%)
E N N 5.84
40.3954] -0.031%| I 49.26 ;
| 49.26] 1.72%}
49.26
i { 36.08) ;
| [ 36.08 38.37%)
| I 36.08 :
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SINGLE MAG WIRE WITHOUT VARNISH-HCFC-142b

500 HRS IN R-142b @ 194°F
D wWT EXP WT WT
CHANGE
A1 4.2682] 4.2904| 0.520%
YES |
= — —_—
B1 4.2503] 4.3073] 1.341%| N/C | |
lIYES |
C1 3.9537] 3.9962] 1.075%| N/C |
fyes
|
L_lR-142b -> 302°F for 24 HRS
A2l  4.0574] 4.0567| -0.017%|| N/C |
(IYES
| —— — ? =
B2 4.5649] 4.5627] -0.048%| N/C
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SINGLE/WIRE A/WITH VARNISH ---HCFC-142b

500 hrs in R-142b at 194° F ,
VARN | WIREWT |EXPWRE| WT% || BXP | BXP
WT CHANGE || VIS FLEX
ol
Plu-475 5.3285| 5.3624| 0.636%| N/C
OJA1 [YES
L |
Y [Y-390 5.0661] 5.0845| 0.363%| N/C |
ElB1 INO
S —— e —— e
TIER-610 | 4.7466] 4.7491] 0.053%| N/C :
Eflct IlYES
R .
Y-833 5.1636] 5.1655] 0.037%|| N/C
PID1 [IYES
o
| - —1 —
Lf9o23 5.2390] 5.2592| 0.386%)] N/C {
4 3] 1 {INO
A }=_=_1J I
MlIso-800 | 5.0703] 5.0756] 0.105%) N/C
I JF1 I INO
oy 1 i |
E R-142b -> 24 HRS @ 302°F
u-475 5.3445| 5.3450 o.oog%ll N/C |l
1 jaz I IIYES
M pom—— —
I 1Y-390 5.0482| 5.0458 -0.048%{} N/C%
DIB2 ‘ f INO
E E%H T _
-0.019%(| N/C
| Jiyes
N/C
IYES

___iNo

=

.
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SINGLE/WIRE B/WITH VARNISH-HCFC-142b

|

|

z=xXOo om

i
N

VARN IWIREWT|EXPWRE| WT% [EXPVIS| BXP
WT CHANGE FLEX
P N/C
0 NO
L
YJy-390 | 5.6547| 5.7126] 1.024% N/C
ElB1 [INO
S e
TIER-610 | 5.5189| 5.5333| 0.261%|] N/C
E C1 YES
R —_— — = —————— ——
Y-833 | 5.1344] 5.1314] -0.058%| N/C
P D1 ' YES
o, + I I I
L E 5.3487| 5.3759] 0.509%f N/C
Y NO
A —_— et r———— wam—— st ———————
M [ISO-800 | 5.2394| 5.2443 0.094%ﬁ N/C |
1 JF1 i INO
D o "
Ef . JR-142b->24 HRS @ 302F
U-475 | 4.9378] 4.9306| -0.146%] N/C
| Ja2 I NO
M p—————— y—— . e e A ————D N—————— e ——
| §v-390 | 5.6387] 5.6354] -0.059%§ N/C
b -
E N T e e T S mat— S pe———
ER-610 | 5.6372] 5.6320] -0.092%} N/C
c2 i IYES

nn> ro

R-142b at 194 F

J
|

3 [ 5.4040
F2

5.1027|

JF NC |

[l Ino

-

I
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SINGLE/WIRE C/WITH VARNISH--HCFC-142b

-142b at 194 F

R
VARN

IEXP VI

WIREWT | EXPWIRE | WT % BP
WT CHANGE FLEX
Plu-475 55579] 5.5724] 0.261%|IN/C
oja1 (IYES
L “#———7 —
v [y-390 5.5488] 5.5596] 0.195%|N/C
ElB1
S Ji
TIER610 | 4.8393] 4.8410] 0.035%|N/C
Efct
R == =
Y-833 5.1629] 5.1837] 0.403%|N/C
| {D1 f
M ====
| Jo23 5.1725] 5.1870] 0.280%|N/C
D [E1 I (NO
E
ISO-800] 5.0644] 5.0664] 0.039%)N/C
P IF1
O =
L R-142b -> 24 HRS @ 302F
Y 5.6183] 5.6152] -0.055%|N/C
A
M
I
D
E
l |
| -0.082%IN/C
D o2 |
E e
-0.016%jIN/C
| No
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Varnish Disks ---- HCFC-142b

500 HRS IN R-142b @ 194 F
D I WT EXPWT | WT% ! EXP VIS| EXP FLEX
CHANGE
U-475 2.3328 2.4757] 6.13%|IN/C N/C
A1 1
1
E=====#====¢
Y-390 1.8525 1.9728] 6.49%|N/C |N/C
B1 __j" | '
{ER-610 2.0392 2.2438] 10.03%|N/C  |N/C
C1 | 1
Y-833 2.1642 2.3002] 6.28% |N/C N/C
D1 1l
| I i |
923 1.9760 2.0977| 6.16% [N/C IiNC T
E1 | |
ISO-800 | 1.8749 1.8753] 0.02% I%N/C i
F1 i
i
R-142b at --->24 hour at 302°F.
U-475 2.1650 2.1325) -1 .SO%HDarkenea!N/C
A2 i
Y-390 . 2.2528 2.1869] -2.93%
B2 . Internal ||
Bubbles
ER-610 2.3422 2.3367 -0.23%ﬁFew l
c2 finternal jldarkened }
Y-833 2.5179 2.3634] -6.14%
D2
| jilbubbles
923 2.0426 2.0362] -0.31%|few
E2 finternal IN/C
bubbles
ISO-800] 1.9216 1.8191 -5.33%}Few '
F2 ' : Internal fjver
lbubbles lwarped
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SHEET INSULATION--HCFC-142b

500 HR IN R-142b @ 194°F
D EXPWT| WT % [ISAMPLE[| BREAK || SAMPLE [ TENSILE %
CHANGE] WIDTH {| LOAD [THICKNE! CHANGE
Mils TENSILE
NO/MY/NO 4.6627| 3.40%) 0.392]{132.70] 21
A1 0.446fl157.10] 21 -5.16%
0.452|157.70f 21
DA/MY/DA 4.5003| 3.93%] 0.418]102.30] 21
B1 0.488]{136.30] 21 -7.72%
0.395(107.60] 21
MYLAR MO 2.5224| 3.30%f 0.498l[102.40f 10
C1 0.475 96.200 10 -8.68%
0.417f 77.700 10
INO 410 [2.3591[2.3717] 0.53%] 0.505] 99.40] 10
D1 0.440|| 84.700 10 2.80%
0.495)| 92.75f 10 )
NO Mi 418 2.2827| 0.39%f 0.489) 26.50f 9 7.
E1 0.4771 25.300 9 7. -19.99%
0.490| 26.85] o 7.
MEL 228 2.5631] 4.15%f 0.452] 82.60f 10 21.
F1 0.514ll 98.90f 10 21 -12.41%
0.483ff 94.200 10 21.
500 HRS IN R-142b @ 194°F ->24 HRS @ 302°F
NO/MY/NO 4.3645| 0.33%] 0.476]173.500 21
A2 0.502}|164.60f 21 -4.80%
’ 0.404 141.90F 21
DA/MY/DA 4.0864] -0.41%§ 0.378]{107.30§ 21
B2 0.424/118.900 21 -3.89%
MYLAR MO 2.2071] -0.16%} 0.405{ 74.85
Ez 0.429)l 84.35§ 10 -13.36%
| 0.414]] 75.601 10
INOMEX 414 2.2456| -0.64%] 0.505] 92.60§ 10
D2 0.488] 96.85] 10 5.31%
0.447] 93.400 10
NO/MI 418 2.3579] -0.91%}l 0.499] 25.65 9
E2 0.508] 27.808f 9 -21.48%
o.5oaj 26.60 9
IMEL 228 2.5105| -0.20%} 0.492 92.1o| 10
F2 0.4314 80.50f 10 -12.77%
0.481f 93.25f 10
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SHEET INSULATION-HCFC-142b

F-14

After 500 hour exposure @ 194°F(90°C)
B 'STRETCHll % BASE |[[ ELONG || BASE |EXPDIE| DIE% [[VISUAL EXP
(inch) | ELONG || ELONG % DE CHANGE
(AVE) ||CHANGE (A\EL
NO/MY/NO 0.85 21.3%| 20.0%. >18.97]>15.60 N/C
A1 1.02) 25.5%| 20.0%|| 21.7%|}>18.97]|>16.31|flash
1.05)) 26.3%| 20.0%_ >18.97|>17.14 J
DA/MY/DA 0.69 34.5% 46.0% >15.271>15.10 slighity
B1 0.62ll 31.0%)l 46.0%| -30.8%[|>15.27|>14.42|flash warped
0.60f 30.0%[ 46.0% >15.27|>14.56
MYLAR MO 3.26]163.0%{| 131.0% >14,91{>13.91 N/C
C1 3.18}1159.0%|| 131.0%|| 17.2%{>14.91]>13.89lflash
2.771138.5%|| 131.0% >14.91(>14.08
NO 410 0.55§ 13.8%| 17.0% 10.67} 10.39 N/C
D1 0.538 13.3%|l 17.0%| -26.0%} 10.67] 9.60{ -0.8%
0.43} 10.8%|| 17.0%j 10.67} 11.76
[NOMI418 ] 0.07] 1.8%f 4.0% 10.23] 9.45 [N
E1 0.08] 2.0%|l 4.0%) -54.2%f 10.23] 10.28] -2.7%}§
o.ojl 18%)] _4.0% ] 10.23] 10.13 4
MEL 228 3.150157.5%)| 160.0% 1>14.22]>12.37] N/C
F1 3.470173.5%| 160.0%|l 5.3%|>14.22|>14.21lflash |
3.490174.5%|| 160.0% >14.22|>13.84 |
L After 500 hour exposure plus a 24 hour air bake Q 302°F(150°C)
NO/MY/NOJ - 0.81J] 20.3%) 20.0% >18.97[>15.72 I[Bubbles
A2 0.39§ 9.8% 20.0%f| -16.7%||>18.97|>15.90|flash deiaminatior
0.80f 20.0% 20.0% >18.97|>16.27
DA/MY/DA 0.528 26.0%|| 46.0% >15.27[>12.73 [slighity
B2 0.56f 28.0% 46.0%|| -46.0%|i>15.27[>12.70jflash warped
0.41) 20.5%| 46.0%, >15.27|>12.89
m o 4
MYLAR MO 2.641132.0%}l 131.0%) >14.91|>13.22] N/C
c2 2.990149.5%|l 131.0%| 6.7%l>14.91]>11.66[flash
2.76!138.0% 131.0% >14.91 >13.19|
b
NOMEX 41 0.42§ 10.5% 17.0% 10.67] 9.81 IN/C
D2 0.550 13.8%|] 17.0%)l -23.0%| 10.67] 10.22] -8.4%
v 0.608 15.0% 17.0% 10.67] 9.30
INOMI 418} 0.08] 2.0%f] 4.0% 10.23] 9.90 N/C
E2 0.09] 2.3% 4.0%} -47.9%| 10.23] 9.42] -8.0%)
0.08f 2.0% 4.0% 10.23] 8.91
b
IMEL 228 3.240162.0%]| 160.0%| >14.22]>14.25 N/C
F2 3.32J166.0%|| 160.0%ji 5.6%j{>14.22]>14.21|flash
3.58179.0%f] 160.0%) >14.22]>12.16



SLEEVING---HCFC-142b

500 HRS IN R-142b @ 194°F
EXP VIS
N/C
|
B1 0.4647 o.so@ 8.63% Bubble :
MYLAR between  }
layers :
e ————
fc1 0.4025| 0.4164] 3.45% N/C
NO/MY
R-142b @ 194°F--—->24 hrs @ 302°F
A2 0.5363| 0.5242] -2.26%] N/C
me_delamination .
|
Pockects where
mylar pulled away
‘see photo
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TAPE---HCFC-142b

500 HAS INR-142b @ 194 F
D WT |EXPWT| WT% | BREAK | BREAK %  JSTRETCH|%ELONG] EXP VIS
CHANGE | LOAD | LOAD | CHANGE | (INCH)
(AVE) | Bf BRK
LOAD

A1 1.5101] 1.5089] -0.08%| 39.02f 45.30 0.07] 3.50%] N/C
Glass 30.02] 46.50] 19.77%{ 0.05] 2.50%

39.02] 48.40 0,05 2.50%|_
B1 0.6358[ 0.6595] 3.73%| 56.12] 60.90 0.67] 33.50%)  N/C
Polyester 56.12] 58.75] 5.07%] 0.64] 32.00%

56.12] 57.25 0.65] 32.50%
C1 1.4760] 1.5803] 7.07%|] 88.50] 111.10 0.09] 4.50%) Darkened
Permacel 88.50f 88.35| 1.66%f 0.08] 4.70%

88.50] 70.45 0.10] 5.00%

500 HRS in R-142b -> 302°F 24 HRS

A2 1.3670] 1.3669] -0.01%| 39.02] 46.65 0.04] 2.00%]|N/C
Glass 30.02] 53.45] 17.97%)] 0.06] 3.00%

30.02] 38.00 0.05] 2.50%
B2 0.5821| 0.5845] 0.41%)| 56.12] 57.45 0.62] 31.00%|N/C
Polyester 56.12] 52.65] -2.95%8 0.51] >5.50%

56.12] 53.30 0.53] 26.50%
c2 1.2669] 1.1915| -5.95%] 88.50] 97.25 0.10] 5.00%
Permacel 88.50] 99.65| 6.78%) 0.14] 7.00%)Darkened

88.50] 86.80 0.14] 7.00%
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TIE CORD ---HCFC-142b

o
I 500 HRS IN R-142b @ 194° F

D | WT |EXPWT| WT% ||DP|| BREAK | BREAK| % [[STRETCH| %
CHANGE || VIS|| LOAD | LOAD |CHANGE|| (Inch) | ELONG
(AVE) | &P | BRK
(ave) | LOAD
A1 [ o0.2500] 0.2565] 2.60%|N/C]| 28.36] 35.65 0.37] 18.5%
28.36( 33.25014.36%| 0.36] 18.0%
28.36] 28.40 0.32] 16.0%
500 HRS IN R-142b -> 24 HRS @ 302°F ,
A2 | o0.2464| 0.2462-0.081%|IN/C|| 28.36] 28.05 I 0.47] 23.5%
i I 28.36] 26.55] -2.15%f 0.42] 21.0%
| | 28.36] 28.65 i 0.45] 22.5%
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LEAD WIRE INSULATION ---HCFC-142b

500 HRS IN R-142b @ 194°F | l
iD WT EXPWT | WT% (| EXPVIS |[BASEDIE| EXPDIE| DIE%
CHANGE (AVE) CHANGE
DMD 4.0523 4.0711] 0.46%|N/C 9.61] 9.90
A1 9.61] 8.37] -3.75%
9.61] 9.48
DTMD 4.3348 4.3587] 0.55%|N/C 9.95| 10.96
B1 i 9.95/ 10.86] 11.26%
i 9.95| 11.39
R-142b @ 194°F -> 24 HRS @ 302°F
DMD 4.0691 4.0687| -0.01%|IN/C 9.61] 9.53
A2 9.61] 8.17] -5.90%
| 9.61] 9.43
DTMD 4.4000 4.3997| -0.01%|IN/C 9.95 9.1
B2 9.95| 10.57] 0.37%
9.95| 10.28

F-
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Appendix G

Experimental Data for HFC-152a Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISHHFC-152a

500 HRS IN R-152a @ 194 F
D WT EXPWT | WT% || EXP || BASE | EXPBRN |BRNOUT
CHANGE | VIS {BRNOUT| ouT %
(AVE) CHANGE
A1] 24.8314] 24.8562] 0.100%|N/C 576 429
576 402| -28.4%
576 407 __15.80] 17.95
B1| 24.7799] 24.8528] 0.294%|N/C 736 731 11.62] 12.87
i 736 733 -3.5%
I 736 667
c1l 22.6199] 22.6448] 0.110%|N/C 579 454 16.58] 12.95
579 452] -18.9%|| 16.58] 9.95
579 503 16.58] 15.57

R-152a-->24 HRS @ 302 F

A2] 24.7114| 24.7101] -0.005%|IN/C 576 491 | 15.80] 15.88
( 576 467 -11.2%|l 15.80] 16.16

' i 576 576 ]! 15.80] 14.87

B2 24.2052| 24.2038 -o.ooe%ch 736 712 11.62] 11.03
| 736 671] -5.8%| 11.62] 10.83

. | 736 697 11.62] 11.23

c2l 24.0461] 24.0452] -0.004%|N/C 579 454 16.58] 14.89

579 520 -15.8%f 16.58] 18.21
579 488 16.58] 14.99
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TWISTED PAIRS/WIRE A/WITH VARNISH ---HFC-152a

500 HOURS IN R-152a @ 194 F
VARN JTWISTED| EXPT | WT% || BP [[BASEDIE|EXPDIE| DIE% || BASE | B | BRNOUT
PAIR WT | PAIR WT | CHANGE || viS CHANGE || BURN | BURN %
OUT | OUT | CHANGE
PlU-475 121.0623]21.1329] 0.335%|N/C | 16.24] 12.44 430| 363
ola1 16.24] 12.02] -18.19%f 430] 438| -12.17%
L| | _16.24] 15.40 !L 430] 332
v{ly-350 [21.1133[21.1509] o.178%|N/C || 18.77] 15.97 510 312
elB1 18.77] 15.51] -15.17%|| 510] 295| :41.24%
S 18.77] 16.29 510 292
====T.-‘—_—__=*.==#_——_—_—_======
TIER-610 [21.6699]21.7622] 0.426%|N/C | 15.57] 11.51 442| 418
Elc1 15.57| 14.53] -9.08%| 442| 434] 2.04%
R 15.57] 16.43 442] 501 i
Y-833 [21.0502[21.0690] 0.089%|N/C | 12.04] 8.34 578 440
PID1 12.04] 9.69] -5.18%) 578] 425| -26.41%
o) | JL_12.04] 16.22 578] 411
Lfo23 22.4011]22.5076] 0.475%|N/C || 16.76] 15.90 i 606] 552
Y JE1 16.76] 9.16] -23.33%) 606] 553
A 16.76] 13.49 606] 494
E !
IM JiSO-800 | 21.4539]21.5023] 0.226%|N/C || 19.08] 17.88 580] 500
1 fF1 19.08] 12.72] -21.35%)] 580] 479 -14.20%
D 19.08] 14.42 580 514 1
E 24 HOURS AT 302 F 7
U-475 J21.3650]21.3896] 0.115%|N/C || 16.24] 14.47 | 430] 267
I jJa2 | 16.24] 16.34] -8.37%) 430] 390| -22.25%
im | 16.24} 13.83 430] 346
| [v-390 [21.1121]21.1148] 0.013%|N/C | 18.77] 9.81 510 314
D]B2 18.77] 10.37| -40.45%)| 510{ 358 -30.92%]
E 18.77] 13.35 510/ 385
IER-61O 21.9094{21.9133 o.o1e°/jkN/c [ 15.57] 11.08 { 442 418 ‘
c2 15.57] 10.10] -26.05%| 442] 425] -1.06%]
15.57] 13.36 442 469
Y-833 [21.6282|21.6186] -0.044%|N/C || 12.04] 10.58 578] 535
D2 12.04] 11.74] -6.40%) 578] 490] -12.05%}
12.04] 11.49 i 578] 500 i
923 22.3357|22.3421 o.ozs%ﬁN/c 16.76] 6.43 { 606| 558
E2 16.76] 9.61] -50.14%)] 606] 564] -12.21%)
16.76] 9.03 606 474
1ISO-800 [21.4186]21.4165 -o.ow%iN/c 19.08] 14.15 { 580 474
F2 19.08| 14.59] -24.63%] 580 430] -16.55%]
19.08] 14.40 | s580] 548 |
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TWISTED PAIRS/WIRE B/WITH VARNISH --- HFC-152a

| 500 HOURS IN R-152a @ 194°F , ,
VARN [TWISTED| EXPT | WT% || EP [ BASE| BXP | DIE% [[BASE| BXP | BRNOUT
PAIR WT | PAIR WT | CHANGE} VIS DiE DIE | CHANGE [|BURN |BURN %
OUT | OUT | CHANGE
Plu-475 |22.3329]22.4749| o0.64%fN/C |l 13.32] 10.13 746| 669
OJA1 13.32] 12.87| -6.91%) 746| 665] -9.34%
L 13.32] 14.20 746| 695 1
vlv-390 J23.4162[ 23.5983] o0.78%|N/C [[12.28] 12.86 755| 709 I
E|B1 12.28] 13.28] 2.42%| 755/ 730] -3.93%]
S 12.28{ 11.59 | 755] 737 L
TIER-610 |22.2562| 22.3454| 0.40%N/C || 12.73] 12.63 734| 657
Ejc1 12.73] 13.74] 1.31%]| 734] 733] -3.91%
R B 12.73] 12.32 | 734] 726 I
Y-833 [22.5501| 22.6615] 0.49%|N/C || 12.49] 11.98 734] 729
PID1 12.49] 11.17] -6.11%|| 734| 656 -8.36%
0 12.49] 12.03 734| 633
Lf923 22.7557| 22.9268| 0.75%|N/C [l 14.38] 10.13 I 742| 689
Y JE1 14.38] 9.83| -20.96%| 742| 728 -3.68%
A| _ 14.38] 14.14 {}x 742| 727
M [1SO-800 [26.1670] 26.3362] o0.65%|N/C [ 12.29] 12.93 747| 730
| JF1 f I 12.29] 12.65] 3.55%) 747] 726] -2.59%
D I N112.29] 12.60 1l 747] 727
E R-152a --> 24 hours @ 302 F
U-475 []22.2596| 22.2730] 0.06%|N/C || 13.32] 12.47 fl 746] 703
1 13.32] 12.64] -6.83%)| 746] 675 -6.03%
13.32] 12.12 746] 725
23.2541( 23.2654 N/C || 12.28] 11.79 755| 728
I 12.28] 12.46] 2.36%) 755| 728] -3.58%
E | 12.28| 13.46 755| 728
ER-610 J23.0588] 23.0541] -0.02%|N/C ] 12.73] 11.70 734] 729
E JC2 i il 12.73] 11.65]-10.53%)| 734] 647] -6.86%
P 12.73] 10.82 734] 675
jo}v-833 ]22.0554| 22.0849 0.13%{}N/C { 12.49} 12.12 734] 664
X {D2 I I| 12.49] 11.51] -7.05%) 734] 679] -8.13%)
Y H !12.49 11.20 734] 680
923 22.8751] 22.8728] -0.01%|N/C || 14.38] 10.79 742] 668
G |E2 14.38] 10.82] -24.92%| 742] 728{ -9.97%
L 14.38] 10.78 _===I 742] 715
A 23.3631] 23.3646] 0.01%| || 12.29] 10.92 747] 730
S fF2 N/C i 12.29] 11.90] -6.83%| 747] 732] -2.14%]
S f 12.29} 11.53 JL747] 729 |
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TWISTED PAIRS/WIRE C/WITH VARNISH ---HFC-152a
500 HOURS IN R-152a @ 194 F 7
VARN JTWISTED| EXPT | WT% || EXP | BASE| EXP | DIE% [|BASE| BXP | BRNOUT
PAIR WT | PAIRWT | CHANGE || VIS DiE DIE | CHANGE [|BURN [BURN %
I OUT | OUT | CHANGE
PlU.a75 121.5151]21.5316] 0.077%|N/C_|15.10] 9.51 469] 449
OJA1 115.10{10.10|-34.61%}| 469} 417] -6.11%
L 15.10/10.01 | 469] 455
vlv-390 [22.3769(22.4665| 0.400%|N/C [[18.24{20.00 473| 404
E IB1 18.24/20.00] 9.65%| 473] 433] -8.32%}
S | 18.24/20.00 473] 464
4
TIER-610 J21.1644]21.2074] 0.203%|N/C ll14.53]12.17 494] 318 I
E|C1 14.53/14.85| -8.33%| 494] 379! -36.77%}
R 14.53/12.94 494| 240 !
Y-833 [22.1708]|22.2422| 0.322%|N/C [111.38[/13.13 557| 547
I D1 11.38/20.00] 42.77%|| 557{ 529] -4.31%
M 11.38]15.61 | 5571 523
| f923 22.9794|23.0795| 0.436%|N/C [[15.85] 8.30 l[ 503| 582 T
D JEt 15.85/13.50]-12.09%|| 503] 592 11.46%]
E 15.85/20.00 ={ 503] 508
1SO-800 118.4390]18.4777] 0.210%|N/C |[14.75(12.25 } 632| 562
P IF1 fl14.75[14.57] -8.75%| 632] 561] -11.13%
ol 14.75]13.56 i| 632] 562
L R-152a --> 24 hours @ 302 F
Y Ju-475 [21.4513]21.4253] -0.121%|IN/C_[115.10/10.17 469| 559
A JA2 1115.10]11.24]-31.43%|| 469] 436] 3.62%]
M 15.10{ 9.65 469| 463
| V-390 [22.3525]22.3606| 0.036%|N/C }18.24 7.30 473} 450
D IB2 , 118.24]10.70]-36.29%|| 473] 427 -2.89%)
E 18.24[{12.54 473] 501
iER-em 21.2577[21.3018 5.207%N/C {14.53 11.38 | 494] 351
I (o7 114.53]11.13] -9.64%)| 494] 373] -
M 14.53/16.88 494| 317
I Jy-833 }21.9670]21.9633 -o.o17%iN/C {11.38 11.03 557| 350 ‘
D D2 fl11.38/14.16] 12.39%) 557] 350] -37.52%
E 11.3833.18) 557| 344
el 4
923  |23.0549[23.0573 0010%|N/C 15.85]11.84 ' 503] 551
E2 1. 85 18.76] -3.01%} 503] 512] 2.72%
[15.85]15.52 l 503[ 487
-
ISO-800 §21.7205{21.7203 ooomﬂNlc 14. 75 9.20 632] 558 ‘
F2 : 14.75] 9.07]-32.61%| 632} 475 -16.24%}
L 14.75(11.55 f| 632{ 555 |
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HELICAL COILS/WIRE A--HFC-152a

—
mo— g~

500 HRS IN R-152a @ 194°F
VARN | COlL |EXPCOIL| WT% [|[EXPVIS| BASE
wT WT | CHANGE BNDSTR
(AVE)
L
P lu-475 [39.4503[ 39.6157 o.419%nN/c 73.73
OJA1 73.73
L 73.73
—_— -
v{v-390 [39.6170] 39.7676] 0.380%]|N/C 43.78
ElB1 43.78
S j 43.78
T{ER-610 [39.4370[ 39.5862] 0.378%|N/C 51.81 :
E]C1 51.81] 55.65| 9.31%}
R | 51.81] 53.00
Y-833 |[39.3500] 39.4063] 0.143%|N/C 9.85] 32.80
P D1 9.85]  9.40]181.22%])
0 ‘
L fo23 37.9121] 38.0459] 0.353%|N/C
Y |E1 i 41.28 -27.61%}:
A Il 41.28 ;
e e
M [1SO-800 [38.9161] 39.0020] 0.221%|N/C 45.01 :
I JF1 t 45.01] 39.75| -1.41%}
D i 45.01] 48.30
E R-152a -> 24 HRS 302°F
PeEE——
U-475 [40.0779] 40.0836] 0.014%|N/C 73.73]  6.00 B
f -91.18%}§
I. ]

38.8711] 0.007% IN/C

I

[ER-610 [39.3700

37.7388
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HELICAL COILS/WIRE B---HFC-152a

_L 500 HRS IN R-152a @ 194°F
VARN | coiL |ExPCOIL] WT% [[EXPVIS|| BASE
WT WT | CHANGE BNDSTR
(AVE)
PJu-475 |[37.9781]37.7047| -0.720%lN/C 40.14
OJA1 40.14
L 40.14
m
YlY-390 [37.5730(37.7732] 0.533%|N/C 36.12
EIB1 36.12
S 36.12
TIER-610 [36.9680[37.1863] 0.591%(IN/C 35.96
EJC1 35.96
R 35.96
Y-833 [36.4794[36.5855| 0.291%{IN/C 33.14
PID1 33.14 -59.26%)
0 33.14
Lfo23 38.4704|38.6675{ 0.512%|IN/C 40.52
Y JE1 40.52
AL 40.52
M{1SO-800 ]37.6078{37.7456] 0.366%|IN/C 20.20 ,
| JF1 | 20.20] 27.25] 40.43%
D | 20.20] 29.60
R
E R-152a -> 24 HRS 302°F
U-475 [37.2778|37.2701| -0.021%}{IN/C 40.14}"4.03 __
I JA2 40.14] 21.80] -38.63%f!
M _ 40.14| 27.47
i IY-390 [37.8149[37.7934] -0.057%|N/C 36.12|*2.65
DfB2 36.12] 17.82] -47.62%}
E © 36.12] 20.02 !
ER-610 |37.3670|37.3662 -o.ooz%iiN/c 35.96] 26.52
EfC2 35.96] 30.52| -22.84%}
Pl . 35.96] 26.20 3
olY-833 [36.7123|36.6887] -0.08a%|N/C I 33.14] 21.92 |
x D2 . | 33.14] 22.27] -48.51%}
Y 33.14 7.00 ]
38.4756 0.004%"N/C { 40.52] 22.92 |
G f I 40.52] 17.75] -52.00%}
L 40.52] 17.57 5
AJISO-800 [37.5588 0.074%|IN/C 20.20| 18.15 |
slF2 f ff  20.20] 17.15] -6.85%)
S f I 20.20] 21.15 |
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HELICAL COILS/WIRE C---HFC-152a

I lSOO HRS IN R-152a @594°F
VARN COIL |EXPCOIL| WT%

BND STR

wT WT w |

CHANGE |

U-475 [38.0610]38.2107] o. . 63.25 ;
Al I I 51.21] 54.25] 17.00%}
51.21] 62.25 :

40.3501 0.328%F N/C 50.72 39.95 :
50.72 52.25| -3.23%}
50.72 55.05

38.5204] 0.430%] N/C | 58.33] 56.30

42.15| -16.34%}

H 58.33 47.95
— e
Y-833 38.8750138.8334] -0.107%j| N/C i 5.84 14.00

i 5.84 6.35 44.69%)

P I E———— 584 5.00
| fo23 40.2082] 40.3342] 0.313% N/C{ 49.26] 36.80

D |E1 28.60] -35.34%}
E : 49.26] 30.15 |

1SO-800 [39.6130] 39.6897 0.194%| N/C 36.08] 52.60 |
51.35| 38.35%]

40.2181

ER-610 |38.3553

9]
-—h
o
©
w
w

PXMmqom<roO9Y

O
are

'S
©
(]
[+2]

P IF1 1 3e.08
(o] | a3e.08] 45.80

LI  [R-152a-> 24 HRS 302°F

Y Ju-475 ]38.6175[38.6222| 0.012%| N/C 51.21]*4.2
A JA2 i 51.21] 53.95| 16.04%]

(L . R N 51.21] 64.90
Y-390 [40.5325] 40.5367 o.o1o%} N/Ci 50.72] 50.77

I :
D B2 64.25| 13.39%}
E g

I N IT==={ 50.72]*1.33
ER-610 [37.9514]/37.9841] 0.086%| N/C 58.33] 64.27

o
o
~
n

i

I (o] | 58.33[*9.0 0.03%}
mp 1 I H 58.33| 52.42 :
I 38.5393 38.3856| -0.399%| N/C 5.84| 20.70 |
D |D2 ' i | s5.84] 21.45|155.59%}
EL. ¢ 1 5.84 2.63
39.8368) 39.8273] -0.024%) N/C 49.26] 26.90

| 49.26] 31.85] -39.05%},

I N B 49.26] 31.32
ISO-800 [39.7550] 39.7827| 0.070%| N/C 36.08] 66.17
F2 | | 36.08] 66.85] 83.59%}
_J f [ 36.08] 65.70

*Experimental Data was not used in the average due to
unusually low result.
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SINGLE MAG WIRE WITHOUT VARNISH ---HFC-152a

500 HRS IN R-152a @ 194°F
D wWT EXPWT WT% JEXPVIS|EXPFLEXE
-—£ CHANGE
A1l 4.2534] 4.3003] 1.103%| N/C
YES
Bi| 4.8444] 4.8605] 0.332%| N/C
i YES
C1| 4.8118] 4.8178] 0.125%] N/IC |
IYES
W .
R-152a -> 302°F for 24 HRS
A2l 4.4174] 4.416] -0.032%| N/C T
YES
|
B2l 4.8465] 4.8462] -0.006%| N/C |
[YES
C2l 4.8307] 4.8311] 0.008%] N/C{
I IYES
| |
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SINGLE/WIRE A/WITH VARNISH ---HFC-152a

e —————
500 hrs in R-152a at 194° F

VARN

WIRE WT

EXPWIRE
wT

5.0993

ER-610 4.9490] 4.9571 o.1s4%|} N/C
c1 I
Y-833 4.4198] 4.4265] 0.152%)] N/C
D1
923 5.1487| 5.1785] 0.579%| N/C
E1
L
1ISO-800 | 4.5572] 4.5683] 0.244%f N/C
F1 | [INO
|
R-152a -> 24 HRS @ 302°F ,
U-475 5.1377] 5.1381] 0.008%)] N/C |
A2 i [INO
Y-390 4.9062] 4.9075 o.ozs%{ N/C
B2 f
ER-610 4.9620] 4.9815] o0.393%| N/C
c2 f (YES
Y-833 4.4224] 4.4216 -o.o1e%ﬂ N/C{
D2 [ IYES
923 5.2446] 5.2469 0.044%{ N/C
E2 i NO
ISO-800 | 4.5704] 4.5705] 0.002%) N/C
F2
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SINGLE/WIRE B/WITH VARNISH--HFC-152a

R-152A at 194 F

VARN |WIREWT| EXPWIRE| WT% [EXPW
WT | CHANGE

plu-475 | 5.3646] 5.4139] 0.919%| N/C
oja1 YES
L —
v[v-390 | 5.6584] 5.7040] 0.806%] N/C
E |B1 NO
Si—_-.—_-..__—'—=i 2
TIER-610 | 5.2424] 5.2631] 0.395%] N/C
Elci YES
R - T—

Y-833 | 5.2235] 5.2407[ o0.3290%| N/C
PlD1 [IYEs
O ——

Lfo23 5.1009] 5.1429] o0.823%f N/C

v |1 INO
A

MJISO-800 | 5.2543] 5.3218] 1.285%| N/C }

I IF1 i IINO
D

E R-152a -> 24 HRS @ 302F

U-475 | 5.4235] 5.4253] 0.033%]] N/C
I JA2 | N0
My
| [v-390 | 5.6519] 5.6533] 0.025%% N/C
D82 i IINO
E

ER-610 | 5.1653] 5.1832 0.347%} N/C {

E jc2 il HYES
P

folv-833 | 5.4754] 5.4735] -0.035%f N/C

X D2 | YES
Y .

923 5.1398] 5.1388] -0.019%) N/C
IG |E2 | iINO
L
A [1S0-800 [ 5.3229] 5.3245] 0.030%] N/C
S |F2 { - INO
S | I
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SINGLE/WIRE C/WITH VARNISH --- HFC-152a

R-152a at 194 F

mmw Ty

VARN [WIREWT | EXPWIRE | WT% Expwsq
WT CHANGE
5.0628] 5.0786| 0.312%|IN/C
I

Y|Y-390 5.2072] 5.2326] 0.488%|N/C
ElB1 1
TIER-610 5.0604] 5.0877] 0.539%|IN/C
E fc1 fl
R L

Y-833 5.0473] 5.0522] 0.097%|N/C
| {D1 }| {
M
r| 923 5.3439] 5.3671 o.4a4‘%l}N/c {
D JE1 f |
E |

1S0-800 | 5.2092] 5.2218] o0.242%|N/C
P |F1 ‘ 'l
0 {
L R-152a -> 24 HRS @ 302F ]
Y Ju-475 5.0646] 5.0658] 0.024%|N/C |
A JA2 1 [YES
M
I Jy-390 5.1683| 5.1706] 0.045%|IN/C
D82 | 1IN0
E

| JIYES

|
-0.019%{}N/C { B
l

I jINo

—
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Varnish Disks----HFC-152a
500 HRS IN R-152a @ 194F

WT EXPWT | WT %
Y-390 2.1165 2.2205] 4.91%|N/C N/C
B1 : f -
ER-610 3.0231 3.2992] 9.13%|N/C IN/C
fc1 |
V5es | 22263 24034 so0sulNe  [sighty
{D1 f More
| Flexible
923 1.9237 2.0239] 5.21%|N/C N/
E1 i
1SO-800] 1.4577 1.4593] 0.1 1%}N/C ﬁN/c
F1 | |
R-152a at --->24 hour at 302°F.
U-475 2.4002]  2.3680] -1.34%|Few _ IN/C T
A2 Internal || |
Bubbles
" —
Y-390 2.1426 2.0738] -3.21%|Few ’N/c }
B2 : Internal || |
_ Bubbles ||
ER-610 | 2.2565 2.2679] 0.51%|Two %
C2 linternal |
internal fislight!
Ibubbles Iwarped
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SHEET INSULATION---HFC-152a

500 HR IN R-152a @ 194°F
ID WT [EXPWT| WT % [[SAMPLE[| BREAK | SAMPLE JTENSILE| TENSILE %
CHANGE] WIDTH {| LOAD J|THICKNESSY STR | STREXP | CHANGE
PA | 4 BASE TENSILE
g —_—
NO/MY/NOJ4.7048{4.8982] 4.11%| 0.473[165.90f 21 17.4f 16.70
A1 0.403ll142.90f 21 17.4]  16.89] -4.22%
0.401l/138.200 21 17.4]  16.41
DA/MY/DA4.3255(4.4528] 2.94%| 0.464[120.30f 21 13.7] 12.35
B1 0.366(101.200 21 13.71 13.17] -6.35%
0.415(113.10f 21 13.7] 12.98
MYLARMO [2.3334[2.4003] 2.87%| 0.459] 94.40] 10 21.71 20.57
C1 0.371f 72.700 10 21.7| 19.60] -9.24%
0.423{l 80.05] 10 21.7]  18.92
NO 410 [2.3604{2.4802| 5.08%| 0.496] 94.95] 10 18.7] 19.14
D1 0.521[[106.80f 10 18.71 20.50] 6.73%
0.494 99.95 10 18.7] 20.23
NO MI 418 J2.2491|2.2942| 2.01%|| 0.481 25.85] 10 7.5 5.37
E1 0.505| 26.90f 10 7.5 5.33| -28.35%
0.499(| 27.05f 10 7.5 5.42
MEL 228 }2.3339{2.4041| 3.01%} 0.373|| 72.15 10 21.7] 19.34
F1 0.480| 80.10f 10 21.7  16.69] -15.22%
0.470 90.05 10 21.71  19.16
500 HRS IN R-152a @ 194°F ->24 HRS @ 302°F
NO/MY/NOJ4.4061[4.4033| -0.06%|| 0.418[|149.704 21 17.4] 17.05
A2 : 0.333}[118.20) 21 17.4] 16.90] -1.78%
0.539|[196.00] 21 17.4] 17.32
DA/MY/DA §4.9090[4.8904| -0.38%8 0.398l116.500 21 13.71 13.94
B2 0.392110.00f 21 13.7] 13.36] 0.06%
| 21 13.7] 13.82
MYLAR MO [2.2682[2.2863| 0.80% 21.71  18.71
c2 21.71  19.76| -10.28%
L_21.7] 19.94
NOMEX 41(§2.2259]2.2213| -0.21% I 18.7] 19.72
D2 18.7] 18.26] 3.20%
18.7] 19.92
INO/MI 418 ]2.1262({2.1171] -0.43% 0.503]f 26.65 10 7.5 5.30
E2 0.473|| 27.60f 10 7.5 5.84] -26.22%
0.492 26.90f 10 7.5 5.47
MEL 228 [2.3115[2.3109] -0.03%} 0.458|| 88.90§ 10 21.7]  19.41
F2 0.490] 95.650 10 21.7] 19.52] -9.35%
0.433]] 86.95] 10 21.7] 20.08
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SHEET INSULATION---HFC-152a

After 500 hour exposure @ 194°F(90°C)
ID STRETCH|| % BASE || ELONG || BASE |EXPDIE] DIE% || VISUAL
(inch) || ELONG{ ELONG % DIE CHANGE| BXP
(AVE) [|CHANGE (AVE) '
NO/MY/NO 1.24) 31.0%| 20.0% >18.97|>16.23 IN/C
A1l ' 1.271 31.8%| 20.0%|| 55.8%|>18.97|>15.93|flash
1.23] 30.8%] _ 20.0%| >18.971>16.85
DAMY/DAY _ 0.60] 30.0%)| 46.0% >15.27)514.10 “[slighity
B1 0.64f 32.0%| 46.0% -31.2%|>15.27|>12.18|flash  [lwarped
0.66f 33.0%l 46.0% >15.27|>14.07]
MYLARMO [ 3.211160.5%) 131.0% 1514.81]>13.07 N/C
C1 3.07[153.5%) 131.0%fl 17.0%ll>14.91{>13.31}flash
2.924146.0%|| _131.0%] >14.91]>13.39 A
NO 410 0.62] 15.5%] 17.0% 10.67] 10.34 e
D1 0.85 21.3% 17.0%f 11.3%| 10.67] 10.35] -0.1%
0.800 20.0%{ 17.0% 10.67] 11.28
NO MI 418 0.11} 2.8% 4.0% 10.23] 9.73 IN/C
E1 0.12] 3.0% 4.0%j -27.1%|| 10.23] 9.30] -9.0%
0.12f 3.0% 4.0% 10.23] 8.91 |
MEL228 | 3.46[173.0%] 160.0% [>14.22]>12.6 INC
F1 . 2.190109.5%|| 160.0%K -5.2%|>14.22]>13.46flash
3.45§172.5%| 160.0% ||>14.22 >13.6§ I
After 500 hour exposure plus 24 hour Q 302°F(150°C)
NO/MY/NOJ . 0.65] 16.3%| 20.0% >18.97[>16.23 IN/C
A2 0.750 18.8%| 20.0%f -9.6%li>18.97{>16.96{flash
0.77) 19.3%| 20.0% >18.97|>17.78
DA/MY/DAll  0.56f 28.0%| 46.0% >15.27]>15.39 Islighity
B2 0.56f 28.0%| 46.0%) -38.0%}l>15.27]>14.64|{flash  llwarped
0.5 29.5%_L 46.0% ¢>15.27 >13.41
MYLAR MO 2.694134.5%| 131.0% >14.91|>13.46] IN/C
c2 2.84J142.0%| 131.0% 8.9%l>14.91]>13.26lflash ||
' 3.03§151.5%{ 131.0% >14.91|>13.25 l
NOMEX 41}  0.53] 13.3%| 17.0% 10.67] 10.00 IN/C
D2 0.36] 9.0%l 17.0%{ -30.4%|| 10.67] 10.52 -2.9*'/1|
0.53} 13.3%] 17.0% | 10.67] 10.57 1
NO/MI 418 0.06] 1.5% 4.0%) 10.23] 7.94 N/C
E2 I o.07] 1.8% 4.0%] -56.3%J 10.23] 9.93] -12.1%l||
0.08f 2.0%[ 4.0% jl10.23] 9.10
MEL 228 3.270163.5%) 160.0% J>14.22]>13.57] N/C
F2 3.340167.0%|| 160.0%l 4.9%}>14.22{>13.30{flash ||
3.46§173.0%f 160.0% >14.22|>13.98 |
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SLEEVING ----HFC-152a

ISOO HRS IN R-152a @ 194°F

WT EXP WT % |  EXPVIS
CHANGE || -
A1 0.5371] 0.6003[ 11.77%]| N/C g
NOMEX i
%m :
B1 0.4612] 0.5023] 8.91% Bubble |
MYLAR between |
layers
C1 0.3583[ 0.4200] 17.22% N/C
NO/MY i
R-152a @ 194°F---->24 hrs @ 302°F
A2 0.5433] 0.5435| 0.04%] N/C
I
-0.21%||Some delaminationf
| 1
*see photo
-0.78%}{ Pockects where }
[Lmylar pulled away |
*see photo '
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TAPE--HFC-152a

J500 HRS IN R-152a @ 194 F —
D WT_ JEXPWT] WT% ] BREAK | BREAK %  JSTRETCH]%ELO EXP VIS
CHANGE | LOAD | LOAD | CHANGE } (INCH)
(AVE) BP BRK
LOAD
A1 1.5302| 1.0502| -31.37%] 39.0 51.10 0.06] 3.00%| N/C
Glass 1-sample 39.0] 60.95] 43.58%f§ 0.07( 3.50%|
missin} 39.02 0.00%
[B1 0.6340] 0.6540] 3.15%l 56.12] 52.45 0.58] 29.00%)  N/C
Polyester 56.12) 55.40] 7.94%§ 0.71] 35.50
56.128 47.15 0.43] 21.50%
C1 1.4119] 1.4632] 3.63%f 88.50] 77.10 0.09] 4.50%) Darkened
Permacel 88.500 73.00} -15.16%f 0.14] 7.00%
88.50f 75.15 0.12] 6.00%)
500 HRS in R-152a -> 302°F 24 HRS
A2 1.5066] 1.5000] 0.16%] 39.02]  46.40 0.06] 3.00%|N/C
Glass 39.02] 21.70] -0.26%§ 0.03] 1.50%
39.02] 48.65 0.05| 2.50%
B2 0.5907] 0.5906] -0.02%} 56.12] 56.85 0.62{ 31.00%|N/C
JPolyester 56.12] 57.15] 0.02%} 0.57] 28.50%
56.12] 54.40 0.49) 24.50%
c2 1.2621] 1.2198] -3.35 88.50] 104.30 0.12] 6.00%
Permacel 88.50 82.60 0.53%| 0.08] 4.00%]Darkened
88.50] 80.00 0.10] 5.00%
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TIE CORD ----HFC-152a

500 HRS IN R-152a @ 194° F

D | WT |EXPWT| WT% || DP] BREAK | BREAK | % ||STRETCH| %
CHANGE || VIS|| LOAD | LOAD |CHANGE| (inch) | ELONG
(AVE) | B | BRK
(ave) LOAD
L
A1 ] 0.2602| 0.2705 3.96%--N/Cir28.36 33.05 0.40] 20.0%
Il 28.38] 31.00]13.42%) 0.37] 18.5%
| 28.38] 32.45 | o0.38] 19.0%
500 HRS IN R-152a -> 24 HRS @ 302°F
A2 ] 0.2493] 0.2509] 0.642%|N/C]| 28.36] 25.90 0.43] 21.5%
| 28.36] 38.85]14.36%| 0.45] 22.5%
| 28.36| 32.55 0.45] 22.5%
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LEAD WIRE INSULATION--HFC-152a

500 HRS IN R-152a @ 194°F
D WT EXPWT | WT % || EXPVIS [[BASEDIE| EXPDIE| DIE%
CHANGE (AVE) CHANGE
DMD 4.0361 4.0565| 0.51%]|IN/C 9.61] 9.49
A1 9.61] 8.64] -11.48%
| 9.61] 7.39
DTMD 4.3611 4.3812] 0.46%|N/C 9.95] 10.28
B1 I 9.95| 9.16] -9.11%
i 9.95! 7.69
R-152a @ 194°F -> 24 HRS @ 302°F
DMD 4.0487 4.0456| -0.08%|N/C 9.61 9.78
A2 fi 9.61] 9.94] 1.98%
R 9.61] 9.68
DTMD 4.4312] 4.4288] -0.05%|N/C 9.95] g9.18
B2 | I 9.95| 9.77] -0.40%
1 f 9.95| 10.78
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Appendix H

Experimental Data for HFC-134a Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS IN R-134a @ 194 F
D WT EXPWT | WT % [[EXP VIS|BASE BRN| EXP BRN |BRN OUT]|BASE DIE| EXP DIE
CHANGE ouT ouT % (AVE)
(AVE) CHANGE
AT1 21.7392] 21.7518] 0.058%|N/C 576] 451 15.80] 17.82
i 576 459( -23.0%) 15.80] 17.51
|} 576 421 15.80] 15.32
B1] 23.9183| 23.9778] 0.249%|N/C 736 720 11.62] 11.06
736 721 -2.1%| 11.62] 12.26
B 736 721 11.62] 12.59
FE'_ﬁ 21.5932] 21.6071] 0.064%]|IN/C 579 411 i 16.58] 13.42
579 443 -24.8%) 16.58] 17.40
579 453 | 16.58] 18.34
R-134a-->24 HRS @ 302 F
A2] 21.7854] 21.7880] 0.012%[N/C 576 549 15.80] 11.65
[l 576 611] -1.5%)] 15.80] 11.93
576 542 JL_15.80] 14.13
B2| 23.0417| 23.0430| 0.006%]|IN/C 736 720 11.62] 10.94
f 736 720] -6.3%lf 11.62] 10.38
_ 736 630 11.62] 10.58
c2| 21.2863] 21.2890 o.oﬁ?.]}wo 579 549 16.58] 13.29
i 579 571 -2.9%) 16.58] 17.03
| 579 567 | 16.58] 13.13
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TWISTED PAIRS/WIRE A/WITH VARNISH

500 HOURS IN R-1342 @ 194 F

VARN [TWISTED| EXPT | WT% || EXP [BASEDIE|EXPDIE| DIE% || BASE | B | BRNOUT
PAIR WT | PAIR WT | CHANGE || VIS ‘ CHANGE || BURN | BURN %
OUT | OUT | CHANGE
Plu-475 ]22.4783]22.5036] 0.113%|N/C || 16.24] 19.75 430] 546
OJA1 16.24] 15.16] 6.44%| 430] 414] 4.88%
L } 16.24| 16.95 [ 430] 393
viy-390 [23.1672{23.1955]| o0.122%|N/C || 18.77] 20.00 [ s510] 452 I
EIB1 18.77] 15.73] -4.05%) 510] 446] -13.99%}
S _J|_18.77] 18.30 L 510l 418 i
TIER-610 [22.3418[22.3397[ -0.009%|N/C [ 15.57] 15.33 [ 442] 3ss
3 (o 15.57] 16.37] 3.79%|| 442] 367| -14.78%}
R ] 15.57] 16.78] |  442] 378 }
- 22.4853[22.4881] 0.012%|N/C || 12.04] 14.76 [ s78] 552
P D1 12.04] 11.17] 0.97%|] 578] 552 -4.27%]
o) -l _12.04] 10.54 578] 556
Lfo23 23.8426(23.8723] 0.125%|N/C || 16.76] 18.56 606] 566
Y JE1 16.76] 20.00] 16.47%|] 606] 440]| -12.49%
A B ] 16.76] 20.00 606] 585
M [1SO-800 [22.3021[22.3146] 0.056%|N/C | 19.08] 16.38 580] 553
I {F1 I 19.08] 14.94]| -18.45%] 580 462] -9.66%
bl I 19.08] 15.36 I 580 557
E _ i
U-475 [22.6408[22.6460] 0.023%|IN/C 16.24] 13.83 f 430] 302
| JA2 [ 16.24] 13.39] -18.10%|| 430] 276| -32.48%
M !| 16.24] 12.68 430] 293
| fy-390 J23.1389[23.1410] o0.000%|N/C [ 18.77] 20.00 510] 408
D]B2 18.77| 15.30| -17.05%| 510 422| -18.43%
E 18.77] 11.41 510] 418
e ——
ER-610 |22.2601]22.2604] 0.001%|N/C | 15.57] 12.75 l 442] 407 ~ T
c2 | 15.57] 13.98] -14.22%|f 442] 414] -6.94%}]
I 15.57] 13.34 442 413
Y-833 [22.4472[22.4356] -0.052%|N/C || 12.04] 10.86 578] 573
D2 | 12.04] 9.67| -18.30%l 578] 493| -6.46%
! 12.04] 8.98 578] 556
23.4721]23.4640] -0.035%|N/C || 16.76] 19.30 606] 577
16.76] 20.00] 8.41%)] 606] 555| -8.69%]
16.76] 15.21 606] 528
22.5023[22.5007] -0.007%|N/C | 19.08] 13.45 580] 429
| 19.08] 14.64] -20.48%}l 580] 585] -8.05%
| 19.08] 17.43 |__580] 586l
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TWISTED PAIRS/WIRE B/WITH VARNISH

500 HOURS IN R-134a @ 194 F
VARN ITWISTED| EXPT | WT% || EXP || BASE | BXP | DIE% [|BASE| BXP | BRNOUT
PAIRWT | PAIRWT [CHANGE[ VIS || DIE | DIE |CHANGE|BURN|BURN| %
i JLOUT | OUT | CHANGE
Plu-475 [24.4352] 24.4862| 0.21%|N/C |[ 13.32] 8.88 746] 721
ola1 13.32] 12.92] -13.11%|| 746] 720] -3.35%
L _ 13.32[ 12.92 746| 722 L
vlvy-390 [24.9362] 24.9814] o.18%|N/C |[12.28] 14.19 755] 720 T
E |81 12.28] 14.39] 9.69%| 755] 722] -4.42%
) 12.28] 11.83] 755] 723
TIER-610 |23.4987] 23.5430] o0.19%|N/C || 12.73] 13.47] 734] 722
E Jct 12.73] 13.72] 9.66%| 734] 721] -1.73%
R 1 12.73] 14.69 734 721
Y-833 |23.3314] 23.3758] 0.19%|N/C [ 12.49] 12.73 734] 721 7
P D1 12.49] 13.41] 3.60%| 734] 722] -1.73%
O __ J1.12.49] 12.68 734] 721
L{s23 24.9493[ 24.9923[ o0.17%|N/C [ 14.38] 13.77 742] 723
Y JE1 14.38] 18.02] 8.00%| 742| 722| -2.61%
A 14.38] 14.80 L 742] 723 1]
M [1S0O-800 [24.5264] 24.5529] o.11%|IN/C [ 12.29] 13.49 [ 747] 720
| {F1 12.29] 13.71] 10.60%] 747| 722] -3.44%
D 12.29] 13.58 | 747] 722]
E R-134a --> 24 hours @ 302 F . ]
U-475 §24.5684|24.5723] 0.02%|N/C || 13.32] 12.09 Il 746] 721 }
| JA2 13.32] 12.43] -8.31%| 746 722] -3.31%
M 13.32] 12.12 746] 721 |
| IV390 [24.9671] 24.9671] 0.00%|N/C | 12.28] 13.92 755] 721
DlB2 12.28] 13.25| 11.13%}| 755 722] -4.44%
E 12.28] 13.77 755| 585
ER-610 [23.6134] 23.6134 oﬁlwo 12.73] 11.07 734] 715
E fc2 I 12.73] 12.08] -10.45%| 734| 670 -4.41%]
P | 12.73] 11.05
o [v-833 [23.1894] 23.1754] -0.06%|N/C || 12.49] 11.38
X |p2 12.49] 12.95
Y 12.49] 12.89
923 25.6773| 25.6786] 0.01%|N/C [ 14.38] 11.63
G ]E2 | 14.38] 14.39
L 14.38] 13.51
— e —
A [1ISO-800 | 24.4514] 24.4501] -0.01% 12.29] 11.56
S JF2 IN/C || 12.29] 12.03] .4.37%| 747] 721] -3.55%}
S 12.29| 11.67 fL747] 542 |
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TWISTED PAIRS/WIRE C/WITH VARNISH

500 HOURS IN R-134a @ 194 F

VARN JTWISTED| EXPT | WT% | BXP [[BASE| EXP | DIE% ||BASE| BXP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS || DIE | DIE |CHANGE|IBURN|BURN| %
al I OUT | OUT | CHANGE
PJu-475 |22.4893|22.5189| o0.132%|N/C [115.10]12.73 469| 497 '
ola1 15.10]14.21]-10.26%] 469] 402 -11.02%}
L 15.10/13.71 469] 353
vly-390 [22.7946]22.8121] 0.077%|N/C |[18.24]14.86 ‘ 473] 429
E|B1 18.24{20.00] 0.26%|f 473] 401{ -11.35%
S [[18.24]20.00 473] 428
TIER-610 [22.2324[22.3373] o0.472%|N/C ][14.53]15.53 H 494] 382
E|C1 14.53[10.98] -7.32%)|| 494| 385| -16.87%
R [14.53]13.89 |L494] 465 L
Y-833 [22.2320{22.2281[ -0.018%|N/C_[[11.38]11.62 [ 557] 524 I
| {D1 - [111.38]11.95] 1.52%) 557| 562 -2.15%]
M 11.38/11.09 557] 549
e
I Jo23 23.0072]23.0361] 0.126%|N/C ][15.85[10.28 503] 401
D |E1 i 115.85]19.81] -0.57%|| 503 443] -12.06%}
E 15.85[17.19 503] 483
1SO-800 |22.2834] 22,2924 0.040%%N/C 14.75]16.34 632 565
P IF1 f 14.75/15.33] 9.40%|| 632 529 -12.61%
lo | 14.75|16.74 n 632] 563
L R-134a --> 24 hours @ 302 F ,
.-
v JU-475 |22.5743]|22.5800] 0.025%|N/C J15.10]15.20 Il 469] 304
A JA2 Il 1115.10112.77] -9.45%| 469] 319] -30.28%}
M| . | f 15.10{13.05 469[ 358
| [y-390 |22.8234]22.8264] 0.013%|N/C_][18.24]16.73 473} 415
D IB2 i 18.24]15.25|.17.54%|| 473] 594] 2.82%
E 18.24114.83 473| 450
ER-610 [22.7663|22.7664 o.ooo«%!N/C ii14.53 12.58 494] 508
I (0~ 114.53[14.17] -24.32%|f 494] 448] -2.50%
M 14.53] 6.24 494| 489
| [¥335 [22.0447]22.0298] 0 0esvd|N/C %11.38 9.17 557] 533
D o2 i [11.38] 8.89]-20.50%| 557| 483 -11.97%}
E | 11.38] 9.08 557) 455 ‘
22.9840 0.016%HN/C {15.85 17.57 { 503] 413
f l15.85]12.46] -6.65%|| 503] 437} -16.37%]
15.85[14.36 503] 412
22.2898 {N/C l14.75 13.86 632] 570
i l14.75]12.97 -8.52%" 632| 573 -9.97%}
[l f[14.75]13.65 632] 564 i
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H-5

*This number was not included in the average

HELICAL COILS/WIRE A
:[ 500 HRS IN R-134a @ 194F :
. VARN | COIL |EXPCOL| WT% ||EXPVIS|| BASE | EXPBND | BND STRE:
WT WT | CHANGE BNDSTR| ST :
(AVE)
P lu-475 |[39.0797] 39.1246] 0.115%|N/C 73.73]  73.12
o] I} f |__73.73] 67.00|
L | | 73.73] 69.12
vly-390 [37.5377] 37.5638] o0.070%|Nic || 43.78] 42.10
E{B1 43.78]  39.10
S ) | 43.78] 48.60
TIER-610 [37.2996] 37.3400] o.108%|NC | 51.81] 60.25
EJC1 51.81] 62.25
R 51.81] 50.30
Y-833 [37.1235] 37.1393] 0.043%|iN/C 9.85] 15.07
P D1 9.85] 19.47
fo L 9.85| 24.17
L fo23 37.7061] 37.7316] 0.068%|N/C 41.28] 38.47
Y [E1 f 41.28] 34.87
A 41.28] 38.22
‘LM 1ISO-800 J37.5909| 37.6029 0.0SZ%HN/C [ 45.01] 41.32
I IF1 { I 45.01] 46.20
D 45.01|*22.42
E R-134a -> 24 HRS 302 F
U-475 [38.9395| 38.9402] 0.002%|N/c || 73.73] 72.62
I JA2 | I 73.73] 91.25| 19.02%
M| ‘ |_73.73] 84.25
| V350 [a7.5574] 37.5370] 0.001%|N/C 43.78]  40.10
D IB2 43.78] 38.90
E 43.78] 37.80
ER-610 [38.1618] 38.1605| -0.003%|N/C 51.81] 58.25|
Ic2 I 51.81] 55.37
, 51.81] 53.61
Y-833 [37.2040] 37.1894] -0.039%]|IN/C 9.85] 13.10
D2 9.85] 11.00
| i 9.85 6.80
923 37.6274] 37.6268| -0.002%|N/C 41.28] 40.55
E2 | 41.28] 44.47
41.28] 48.05
1ISO-800 J37.2730] 37.2711| -0.005%l{N/C 45.01] 50.57
F2 | I 45.01] 49.92
1 | _45.01] 42.25



HELICAL COILS/WIRE B

e S

H-6

Foo HRS IN R-134a @ 194F .
VARN | COIL |EXPCOIL] WT% [EXPVIS] BASE | EXPBND | BND STR}
WT WT | CHANGE BNDSTR| ST % |
(AVE) CHANGE |
|
Plu-475 J37.1147|37.1729] 0.157%]|{N/C 40.14] 37.42 )
oja1 I I__40.14] 33.40] -9.47%}
L | [ 40.14] 38.20 |
Y 36.4363] 0.127%NC || 36.12] 41.32 ;
E i I 36.12] 35.47] 0.63%}
S| | 36.12] 32.25 |
T 37.1909] 0.123%|N/C 35.96] 28.32 ‘
E i | 35.96] 34.40| -14.73%}
R ] |__35.96] 2927
36.6357] 0.130%]N/C 33.14] 35.30 ;
P 33.14] 34.70] 2.65%}
0 33.14] 32.05 |
Ljo23 36.3319/36.3932 o.1e;"/jiN/c I 40.52] 42.35 |
Y{E1 i I 40.52] 46.02| 11.83%}
A _ 40.52] 47.57 :
M 35.2093[35.3187 o.OSS%HN/c % 20.20] 21.70 |
I JF1 f I 20.20] 19.00] -6.93%}
D i || 20.20| 15.70 f
El  [R134a->24 HRS 302 F
37.1800(37.1817] 0.005%N/C 40.14] 45.20 !
I I 40.14] 37.82] 0.00%},
M 40.14] 37.40 ?
| 36.2332 36.12] 34.82 ;
D | 36.12] 35.72] -2.19%}
EL 36.12] 35.45 |
36.2462 35.96] 31.75 |
1E f | 35.96] 31.72] -5.46%)
P | 35.96| 38.52
ol 36.5057] -0.006%]N/C 33.14]  31.22
X { i 33.14] 31.17| -11.53%}
Y 33.14] 25.57 |
N/C 40.52| 40.70
G i I 40.52] 36.95| 0.44%]}
L 40.52] 44.45 ;
A 35.0733 N/C 20.20] 18.77] 5
S i | 20.20] 19.47] -6.83%}
s f I 20.20] 18.22 :



HELICAL COILS/WIRE C

mo=— g~

mo—-— >» <™ O

500 HRS IN R-134a @ 194F
VARN | coOiL |EXPCOL| WT% ||EXPVIS|| BASE | EXPBND | BND STR]
WT WT | CHANGE BNDSTR| ST % |
(AVE) CHANGE
M
P JU-475 [37.4206|37.4664] 0.122%) N/C 51.21] 55.60
ojA1 51.21] 68.42| 18.38%
L 51.21| 57.85 Il
YJY-390 |38.5014|38.5438] 0.110%| N/C 50.72] 48.77
E|B1 50.72] 46.60| -4.43%|
S 50.72] 50.05
T 37.6576(37.6928] 0.093%| N/C 58.33| 65.80 1l
E 58.33| 58.55| 5.09%
R 58.33] 59.55

Y-833 37.0345| 37.0488{ 0.039%( N/C
D1

327.63%]

s
923 38.2019138.2190] 0.045%j] N/C
E1

-14.66%}

ISO-800 }37.5214)| 37.5375] 0.043%f| N/C 36.08 43.87
F1 36.08 40.15( 19.98%

R-134a -> 24 HRS 302 F

U-475 }37.6974]37.6956{ -0.005%ff N/C 51.21 64.72
A2 51.21 60.55] 22.87%

m
Y-3QQ 38.2755|38.2774| 0.005%f| N/C 50.72

-14.98%

e
ER-610 J37.4381|37.4361| -0.005%f N/C

36.6266 N/C

395.55%}

923 38.1007} 38.0994| -0.003%{l N/C

S e

——————————
ISO-800 ]37.3299| 37.3291] -0.002%|] N/C
F2 i

H-7



SINGLE MAG WIRE WITHOUT VARNISH

500 HRS IN R-134a @ 194F
D | Wr EXPWT | WT% JEXPVS
CHANGE
A1l 5.2036] 5.2056] 0.038%] N/C
| = e ——
B1| 5.3451] 5.3608] 0.294%] N/C
IYES
c1] 5.2057] 5.2094] 0.071%] N/C
[[YES
i
R-134a -> 302F 24 HRS
A2l 5.3427] 5.3434] 0.013%| N/C ||
[YES
= ﬁ-————l
B2| 5.4569] 5.4558] -0.020%] N/C |
YES
IC2| 5.3887| 5.3873] .0.026%| N/C
YES

H-8




SINGLE/WIRE A/WITH VARNISH

500 hrs in R-134a at 194 F
VARN | WIREWT |EXPWRRE| WT% | BXP
WT | CHANGE | vis
PJU-475 5.9910[ 6.0056[ 0.244%} N/C
OJA1
L : e
Y{Y-390 5.8761| 5.8853] 0.157%| N/C
E IB1
S
TiER-610 5.7963] 5.7998| 0.060%| N/C
Ejct
R B |
Y-833 5.7353] 5.7401| 0.084%)| N/C
P D1 i
0
LJ923 5.9683| 5.9776] 0.156%) N/C
Y {E1 f [INO
A [
mIisO-800 | 5.7126] 5.7172] o0.081%| N/C |
I JF1 | IlYES
o] | |
E R-134a -> 24 HRS @ 302F
U-475 5.9463| 5.9479] 0.027%) N/C
I ja2 | INO
I §Y-390 5.8482| 5.8474] -0.014%| N/C |
DlB2 INO
E r==4
ER-610 | 5.7073] 5.7069] -0.007%)] N/C
c2 |
Y-833 5.6829] 5.6810] -0.033%| N/C
D2
m&_—ggm‘
923 5.9231| 5.9308| 0.130%f N/C
E2
1ISO-800 | 5.6817| 5.6800 -o.oao%ii N/C{ ‘
F2 I___Jves
-
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SINGLE/WIRE B/WITH VARNISH

_—

mg— < —

<>xXOoO vum

nnrXxr o

ITM4oumMm< O

Mo—< »<r OO

VARN

WIRE WT

EXPWIRE

WT %
CHANGE

0.349%|| N/C

0.153%“ N/C

L

0.258%| N/C

5.4108

5.4190

0.152% NC |
|

5.9084 O.ZGO%H N/C I

5.6413| 5.6367 -0.0BZ%H N/C{

5.8931
i iNO
55300 55374 onsd Nl T
I iNO
| I
R-134a-> 24 HRS @ 302F
5.6293| 5.6320] 0.048%| N/C
jl INO
5.6951] 5.6960]. 0.016%| NC || [
B2 | {iNO

H-10



SINGLE/WIRE C/WITH VARNISH

I' VARN [ WIREWT [ EXPWRE [ WT% [EXPVIS| BXP
WT CHANGE FLEX
PJu-475 5.7074] 5.7208| 0.235%|IN/C {
oja1 | YES
Y|Y-390 5.6910] 5.7010] 0.176%|N/C
E a1 I NO
sL___ I
TIER-610 5.5428| 5.5451] 0.042%|N/C
Elct Il YES
R |
Y-833 5.5716] 5.5762| 0.083%|IN/C
I o} YES
M
I 923 5.7632| 5.7762 o.aze%iN/c
D JE1 f NO
E |
ISO-800 § 5.5515| 5.5586 o.1za%l}N/c i
P JF1 | JYES
0 l |
L R-134a -> 24 HRS @ 302F ] )
Y JU-475 5.6180| 5.6194] 0.025%|N/C
A fA2
M
I {y-390 5.7160{ 5.7113 -0.082%iN/C
DB2
E
L
ER-610 5.4621| 5.4617 -o.oo7%iN/c i
I Jc2 | [YES
M , ={ R
I Jy-833 5.5708] 5.5705| -0.005%[IN/C
D D2 [INO
E i
-0.031%||N/C
| o)
0.063%|IN/C
f
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Varnish

Disks

500 HRS IN R-134a @ 194 F
D WT EXPWT | WT % | EXPWVIS ||EXP FLEX

| CHANGE

U-475 2.5242] 2.5664] 1.67%|N/C N/C

A1 1

| ———— — Ll—————%

Y-390 2.7829] 2.8159 1.19%|su§huy N/C

B1 Warped

IER610 | 2.4045] 2.4713] 2.78%NIC__ IN/C i

C1 i |

Y-833 2.6305] 2.7540 4.69%}N/C N/C

D1 i

N E— 1 | 1l

923 2.1588] 2.1904] 1.46%|N/C  |N/C

E1 I |

ISO-800 | 1.3455 1.3578 O.91%|i$li;htly HN/C I

F1 Warped || |
L | L

R-134a at ->302F 24 HRS

U-475 2.4729 2.4316| -1.67%||Darkened|IN/C

A2 Slighity ||

L Wa

Y-390 2.1316 2.0918] -1.87% Darkened N/C

B2 :

o

ER-610 2.7314] 2.7129 IN/C

Cc2

Y-833 2.2510] 2.2529 N/C I

-0. ZO%HN/C H

-2. 78%{%Darken { N/C
|

Slightly |

warped II
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SHEET INSULATION

H-13

500 HR IN R-123 @ 194F
D WT [EXPWT| WT % JSAMPLE]| BREAK || SAMPLE [[TENSILE] TENSILE %

CHANGE] WIDTH {| LOAD JITHICKNESS]f STR | STREXP | CHANGE
_ Mils BASE TENSILE

NO/MY/NO [4.4064{4.5387] 3.00%) 0.383| 98.00f 21 17.4] 12.18
A1 0.430[110.608 21 17.4]  12.25] -30.72%]

o.47o"115.soﬂ 21 17.4] 11.73

DA/MY/DA)4.7649]4.9538] 3.96%|| 0.396]|147.600 21 13.7] 17.75
B1 0.430[159.70f 21 13.71 17.69] 29.34%

0.450[167.50f 21 13.7] 17.72

MYLARMO [2.5463[2.6073] 2.40%] 0.391}] 78.60] 10 21.7] 20.10
C1 0.439f| 87.15] 10 21.7] 19.85| -12.02%

0.468[| 81.05 10 21.7] 17.32

NO 410 [2.4418|2.5394] 4.00%l 0.434| 81.050 11 18.7] 16.98
D1 0.449|l 83.55f 11 18.7] 16.92] -6.66%

0.490] 99.55 11 18.7] 18.47

NO MI 418 [2.4396{2.4700] 1.25%] 0.486|] 26.40 9 7.5 6.04
Et 0.505{l 28.55 9 7.5 6.28] -18.85%

0.474f 25.35) 9 7.5 5.94

MEL 228 [2.9838[3.0587] 2.51%] o.468| 88.15f 11 21.71 17.12
F1 0.486jl 97.80f 11 21.7] 18.29] -19.97%

0.492)] 90.30F 11 21.7] 16.69

500 HRS IN R-123 @ 194 F ->24 HRS @ 302 F

NO/MY/NOJ4.1748{4.1629] -0.29%f 0.450124.50f 21 17.4] 13.17
A2 0.441fj124.100 21 17.4] 13.40| -26.37%

10,455 113.30f 21 17.4] 11.86

DA/MY/DA4.9291]4.9370] 0.16%f 0.480}185.90f 21 13.7] 18.44
B2 0.423(157.50] 21 13.71 17.73] 32.91%

f 0.5204201.50f 21 13.7] 18.45

rMYLARMO 2.5361]2.5358] -0.01%] 0.408] 74.70] 10 21.7] 18.31
c2 0.390ff 77.80f 10 21.71  19.95] -13.61%

0.407| 73.20f 10 21.7] 17.99

INOMEX 41(§2.4506(2.4622 0.47%f 0.498] 95.75 11 18.7] 17.48
D2 0.500] 98.75 11 18.7] 17.95] -4.72%

o.493| o7.7of 11 I 187 18.02]

NO/M! 4182.4969{2.5012] 0.17%] 0.488] 29.45 9 [ 75 6.71
E2 0.485] 29.00f 9 7.5 6.64] -11.94%

0.483)] 28.108 9 7.5 6.46

MEL 228 [2.7959]2.7959] 0.00%§ 0.420{ 66.750 11 21.71 14.45
F2 0.477] 84.450 11 21.7] 16.09| -30.55%

0.436ff 70.35f 11 2171 14.67



SHEET INSULAT

ION

After 500 hour exposure to R-134a @ 194°F(90°C)
D STRETCHf % BASE || ELONG || BASE |[EXPDIE] DIE% || VISUAL
(inch) || ELONG| ELONG % DE CHANGEI B
(AVE) Ci-iANGEl ‘AVE) .
NO/MY/NO 1.170 29.3%{ 20.0% >18.97|>14.54 Slightly
A1 1.11)) 27.8%| 20.0%} 38.3%}i>18.97i>14.40{flash warped
1.04)l 26.0%] 20.0% >18.97|>14.96] lbubbles
DA/MY/DA 0.49) 24.5%| 46.0% >15.27|>15.86] IN/C
B1 0.44l 22.0%| 46.0%| -46.7%l>15.27]>15.94]flash
0.54)| 27.0%)| 46.0% >15.27|>17.29)
MYLARMO | 2.760138.0%] 131.0% >14.91]>12.86] o
ci 2.88]1144.0%) 131.0%) -7.4%l>14.91]>14.94]flash
1.64f 82.0%| 131.0% >14.91]>13.62 |
NO 410 0.52] 13.0%|| 17.0% 10.67] 10.01 {IN/C
D1 0.490 12.3%) 17.0%)] -19.6%]| 10.67| 11.94] 6.0%|
0.63f 15.8%] __17.0%] 10.67} 11.99
NO Mi 418 0.09f 2.3% 4.0% 10.23] 9.24 [IN/C
E1 0.098 2.3% 4.0%) -43.8%l 10.23] 10.61] -2.7%
O.OQ}FZ%L 4.0% 10.23]| 10.00
MEL 228 3.000154.5%) 160.0% >14.22|>14.24 NG
F1 3.330166.5%| 160.0%) -5.1%|>14.22[>13.78|flash ||
2.69134.5%|| 160.0% >14.22|>14.10) f
After 500 hour exposure plus 24 hour airbake at 150°C(302°F)
NO/MY/NOR  1.12] 28.0%] 20.0%) >18.97|>13.8 lIBubbles
A2 "~ 1.190 29.8%|| 20.0%H8 31.3%|>18.97I>12.10/flash ||
0.84) 21.0%] 20.0% f>18.97]>12.11 1 ’
IoAaMY/DA o.47i 23.5%| 46.0% 1515.27]>16.64] Islightly
B2 0.478 23.5%| 46.0%f -48.2%|1>15.27]>16.76{flash  |lwarped
0.49) 24.5%| 46.0% |>15.27 >15.96]
MYLAR MO 2.081104.0%) 131.0% >14.91{>13.49) bubbles
fc2 2.790139.5%| 131.0%f -11.2%|>14.91]>13.54|flash
2.118105.5%|l 131.0% >14.91|>13.8
NOMEX 41 o.4sl 11.5%||  17.0% 10.67] 10.50 IN/C
17.0%8 -28.4%) 10.67] 11.77] 3.9%)
17.0% 10.67] 11.00
4.0% 10.23] 11.19 iN/C
4.0%) -56.3%J 10.23] 10.10] 2.4%]
.05) 4.0% 10.23{ 10.13 H
. 160.0%' >14.22|>14.7 bubbles
F2 3.810190.5%| 160.0%) -42.5%ll>14.22[>14.49{flash |
1.14) 57.0%jl 160.0%) >14.22]>14.14 i
|
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SLEEVING

. |500 HRS IN R-134a @ 194F
e T—————

WT EXPWT %
CHANGE

A1 0.5209 0.5496 5.51%|
NOMEX i
B1 0.4804 0.4956] 3.16%
MYLAR |
C1 0.3927 0.4045| 3.00%
NO/MY

94F---->24 hrs @ 302F

0.5319

0.43% N/C

Pockets

Delamination

H-15

Delamination
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TAPE --HFC-134a @ 194°F(90°C)

500 HRS IN R-134a @ 194F _
D WT |EXPWT| WT% || BREAK | BREAK % [JSTRETCH
CHANGE | LOAD | LOAD | CHANGE | (INCH)
(AVE) | ©BF BRK
LOAD
A1 1.7086] 1.7075| -0.06%) 39.02] 48.05 0.06
Glass - I 39.020 57.15] 25.11%] 0.05] 2.50%)
| 36.02] 4125 0.05] 2.50%
F1 0.7054] 0.7226] 2.44%| 56.12] 67.47 0.72/ 36.00%f N/C
Polyester 56.12] 63.77] 12.56%] 0.58] 29.00%|
56.12] 58.27 0.55] 27.50%
C1 1.6459] 1.7018] 3.40%} 88.50f] 102.30 0.08] 4.00%]
Permacel 88.500 105.90| 27.34%| 0.08] 4.00%
88.50] 129.90 Jﬂ 0.00] 4.50%
500 HRS in R-134a -> 302 F 24 HRS
A2 1.6612| 1.6517] -0.57%] 39.02] 48.80 0.05] 2.50%|N/C
Glass 39.02] 49.60] 16.44%) 0.05] 2.50%
, 39.02] 37.90 0.05] 2.50%
B2 0.6874] 0.6888 0.20%| 56.12] 49.32 0.41] 20.50%(N/C
Polyester _ 56.12 49.37 “8117A°/‘.§L 0.42{ 21.00%
56.12] 55.92 " T ¥ 0.52] 26.00%
c2 1.6204] 1.5174] -6.36%)] 88.50] 117.10 0.08] 4.00%)|Darkened
Permacel 88.50] 124.30 39.74%f 0.10[ 5.00%
88.50] 129.60 0.11] 5.50%
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TIE CORDS

H-17

_
500 HRS IN R-134a @ 194 F ]
D | WT | EXPWT| WT% | EDXP| BREAK | BREAK| % ||STRETCH| %
CHANGE || vis|| LOAD | LOAD |CHANGE| (Inch) | ELONG
(AVE) | &P | BRK
(ave) | LOAD
A1 [ 0.3059] 0.3118] 1.86%|N/C|l 28.36] 35.00 0.32] 16.0%
28.36] 29.45/13.95%) 0.28] 14.0%
28.36] 32.50 i 0.29] 14.5%
500 HRS IN R-134a -> 24 HRS @ 302F
A2 [ 0.2889] 0.2875] -0.485%|N/C | 28.36] 23.70 I 0.37] 18.5%
| 28.36] 29.77[ 0.93%| 0.5 25.0%
| 28.36] 30.82 | o0.42] 21.0%




LEAD WIRE INSULATION

500 HRS IN R-134a @ 194 F

|

WT EXPWT | WT % || EXPVIS |[BASEDIE| EXPDIE| DIE%
'CHANGE ’ (AVE) CHANGE
4.0043 4.0190] 0.37%}|N/C 9.61] 9.91
A1 I 9.61] 9.82 1.63%
9.61| 9.57
DTMD 4.3321 4.3455 0.31%}N/C 9.95| 7.64
B1 fi 9.95/ 8.49] -10.02%
f 9.95| 10.73
R-134a @ 194 F -> 24 HRS @ 302F
— N
OMD 3.9967 3.9951| -0.04%||See Photd 9.61] 8.60
A2 9.61] 8.61] -9.43%
9.61] 8.90
DTMD 4.3818 4.3766 -0.12%|See Photd 9.95| 10.58
B2 | 9.95| 11.29] 8.54%
I 9.95 10.53
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Appendix |

Experimental Data for HFC-134 Exposure
at 90°C(194°F)



TWISTED PAIRS WITHOUT VARNISHHFC-134 @ 194°F(90°C)

R AR
500 HRS IN R-134 @ 194 F
D | WI | EXPWT | WT % |EXPVISIBASE BAN| EXPBAN |BRN OUTIBASE DIE| EXPOIE | DIE %
CHANGE out out % (AVE) CHANGE
(AVE) CHANGE
A1 25.52| 25.5571] 0.145%|IN/C 576 433 15.80] 12.57
576 461] -23.1%)| 15.80
I 576 434 15.80
B1] 24.1469] 24.1747] 0.115%|N/C || 736 732 ii 11.62
f | 736 732] -1.7%|| 11.62
736 707 11.62
C1] 24.3298] 24.3586 0.118%}N/C { 579 400 16.58
l | 579 405| -30.1%| 16.58| 18.73] 10.2%
f i 579 409 i 16.58] 19.23
1 SR
_EOO hr in R-134 plus 24 hr at 302F i ]
A2] 25.6523| 25.6559] 0.014%fN/C || 576 480 | 15.80] 11.70
i f 576 466] -19.5%f 15.80] 10.79] -22.7%
576 445
25.1286| 25.1326 0.016%}N/C { 736 730
it 736 733 -0.6%| 11.62
: 736 732
C2] 22.8864| 22.8908 o.o19%HN/c { 579 571
| | 579 559] -1.8%) 16.58] 9.37| -30.1%
i i 579 576] i 16.58] 11.97




TWISTED PAIRS/WIRE A/WITH VARNISH ---HFC-134 @ 194°F

500 HOURS INR-134 @ 194 F _
VARN JTWISTED| Exp Pair| WT % || BEXP [IBASEDIE| EXPDIE| DIE% BASE BP | BRNOUT
PAIRWT | weight | CHANGE || VIS CHANGE || BURN | BURN %
ouT | outr | cHANGE
Plu-475 [22.3767|22.4549] 0.349%|N/C [ 16.24] 12.28 430[ 364
ola1 16.24] 16.36] -9.42%|| 430] 428] -8.84%
L I 16.24] 15.49 |__430] 384 1
vIv-390 [22.5770[22.6392] 0.276%|N/C || 18.77] 13.72 510] 532
E 81 18.77] 19.39] -5.68%] 510] s65] -0.07%
s 18.77] 20.00 510] 432
— — — ——
TIER-610 |25.3129|25.3540] 0.162%|N/C || 15.57] 18.55 442] 392 |
elct 15.57] 18.95] 14.13%| 442] 326 -21.87%
R 15.57] 15.81 442] 318
_——— —
Y-833 [21.5035{21.5201] 0.077%|N/C || 12.04] 12.31 578] 460
P D1 12.04] 11.38] -2.80%|] 578] 450] -16.44%
0 12.04] 11.42 578 539
Lfs23 23.2030[23.2606] 0.248%|N/C li 16.76] 20.00 606 591
YJE? f | 16.76] 11.74] 2.90% 606] 562 -7.32%
Al |_16.76] 20.00 606] 532
M JISO-800 §21.5581|21.5910 0.153%}N/C 19.08|broke 580 478
1 |F1 fl 19.08| 18.77] 1.60%) 5801 446] -17.93%
D | 19.08| 20.00 580| 504
E 24 HOURS AT 302 F
U-475 [23.1981]23.1979] -0.001%N/C || 16.24] 13.10 I 430] 417
I A2 i 16.24] 10.87] -25.92%|| 430] 328| -18.22%
M . | 16.24] 12.12 430 310
| IY-390 [24.0372|24.0446 o.oamI}N/c 18.77| 14.05 510] 471
D82 i 18.77] 9.10] -38.22%) 510/ 579] -0.20%
E | 18.77] 11.64 L 510 477 |
ER-610 §22.7487(22.7509] 0.010%|N/C || 15.57| 13.28 442| 347
C2 15.57] 12.88] -21.90% 4421 431] -17.72%
| 15.57] 10.32 442] 313
Y-833 |21.3948]21.3904] -0.021%|N/C || 12.04] 9.34 578] 428
D2 12.04] 10.10] -18.83%| 578] 504] -15.92%
12.04] 9.88 578] 526
923  §23.7700]23.7792| 0.039%|IN/C || 16.76] 10.99 II 606] 521
E2 16.76| 10.50] -30.81%}| 606] 471] -20.41%
| 16.76] 13.30 606] 455
ISO-800 §24.7974[24.8003 o.o1z%iiN/ci 19.08] 14.43 580] 544
F2 i I 19.08] 19.87] -7.03% 580] 567] -3.74%}
I 19.08] 18.40 | 580] 564 |




TWISTED PAIRS/WIRE B/WITH VARNISH --- HFC-134 @ 194°F

500 HOURS IN R-134 @ 194°F

VARN JTWISTED| EXPT | WT% || EXP [| BASE | BXP | DIE% ||BASE| BXP | BRNOUT
PAIRWT | PAIRWT |CHANGE]l VIS | DIE | DIE |CHANGE |[BURN|BURN| %
| OUT | OUT | CHANGE

Plu-475 [27.0522| 27.0610] 0.03%|N/C || 13.32] 12.36 746| 736
OJA1 13.32] 13.25| -4.60%| 746| 735] -0.98%
L ‘ 13.32] 12.51 746] 745 -
Ylv-390 [26.0751| 26.0745| 0.00%|N/C || 12.28] 10.89 755| 743
E |81 12.28] 11.93] -4.02%| 755| 736] -2.16%
S 12.28]| 12.54 |l 755] 737
T{ER-610 §26.2937] 26.2898| -0.01%|N/C |l 12.73] 13.17 [ 734] 730
E{cC1 12.73] 11.94] -5.47%|| 734] 727] -0.86%
R 12.73] 10.99 734] 726

Y-833 [25.4006] 25.3880] -0.05%|N/C |[ 12.49] 12.71 734] 734
P ID1 12.49] 12.83]| 1.63%| 734] 735] -0.14%
o) 12.49] 12.54 734| 730
L]923 26.0053] 26.0103] o0.02%|N/C [ 14.38] 11.24 742] 732
Y |E1 14.38| 11.27] -21.14%]|| 742] 759] 0.67%
AL 14.38[ 11.51 742| 750
M [1SO-800 | 26.3863] 26.3853] 0.00%|IN/C | 12.29] 12.24 747] 753
I {F1 12.29] 11.66] -5.78%| 747] 738] 0.04%
D 12.29] 10.84 747] 751
E R-134 --> 24 hours @ 302 F

U-475 [26.6020| 26.6042] 0.01%|N/C }| 13.32] 12.01 746 741
| JA2 13.32] 12.86] -5.63%| 746] 742] -1.03%])
M A 13.32] 12.84 746{ 782
| -390 }]26.8160| 26.8160| 0.00%|N/C || 12.28] 9.74 755| 737
Dls2 12.28] 11.86] -8.55%| 755| 748] -1.66%
E 12.28] 12.09 755| 743

ER-610 ]26.9333| 26.9027 -o.11%ﬁN/C 12.73] 11.22 734] 730
E |C2 12.73] 13.10| -6.47%l 734| 726 - -0.73%]
p 12.73] 11.40 !734 730
O ]y-833 |25.3814] 25.3594 -o.os%ﬁN/C 12.49] 12.49 734] 727
X |D2 : f 12.49] 12.01] -2.86%) 734| 730] -o.
Y | . 12.49] 11.90 734] 730 !

923 25.2467| 25.2424 -0.02%}N/C 14.38] 12.10 742| 748
G |e2 i 14.38] 10.73} -20.91%}| 742] 751] 0.81%
L 14.38] 11.29 742| 753
A §1SO-800 | 26.1409] 26.1437 0.01%} [12.29] 12.08 i 747] 738
S |F2 IN/C | 12.29] 11.01] -5.61%|| 747] 736] -1.34%
S | it 12.29] 11.71 | 747] 738




TWISTED PAIRS/WIRE C/WITH VARNISH--HFC-134

500 HOURS IN R-134 @ 194 F

o

VARN JTWISTED]| EXPT | WT% | EXP | BASE| BXP | DIE% |BASE| BF annou%l
PAIRWT | PAIRWT | CHANGE | VIS | DIE DIE | CHANGE [|BURN {BURN %
_ ' OUT | OUT | CHANGE
PJu-475 ]22.9348[22.9409] 0.027%N/C [|15.10[12.55 469| 569
olat 15.10{11.18]-20.49%| 469] 454]| 10.66%
L [15.10[12.29] 469| 534
v]v-390 J24.1008]24.1626] 0.256%|N/C |[18.24]20.00] 473] 467 T
E{B1 (18.24/20.00] 9.65%| 473[ 468] -1.90%]
S {%___r 20.00 [ 473] 457 L
TIER-610 [21.6848[21.7132] o.131%|N/C 3[11.00 | 494] 302
elci 114.53]15.40] -0.44%|| 494 391] -21.05%
R 14.53/17.00 494| 387
25.1992]25.2828 0332%|N/C |11 .38[17.64 ]r557 438 f
[ 111.38]18.40] 61.54%)f 557] 397] -26.45%]
M || 411 38/19.11 557] 394
1 923 23.3072|23.3705| 0.272%|N/C [[15.85]11.96 i 503] 589
D JE1 15.85/15.71]-17.67%)| 503{ 445| -3.78%]
E 15.85/11.48 418
ISO-800 §22.1375[22.1650| 0.124%|N/C [14.75[13.50
P JF1 114.75]19.40] 19.39%|| 632 537] -13.29%]
O] 14.75]19.93 1l 632] 556 |
L R-134 --> 24 hours @ 302 F )
Y Ju-475 }23.8288{23.8331] 0.018%|N/C [[15.10]17.36 f| 469] 253
A 15.10/18.95] 16.56%|| 469] 291| -37.95%
M . 15.10/16.49 J|_469] 329
! 24.0029|24.0048 IN/C_|18.24]15.56 I 473 568
D 18.24]18.41}-11.90%|| 473} 503] 15.15%
E 18.24[13.73 473| 563
23.6103[23.6109 o.ooa% N/C 14,53]16.84 494] 379
| jc2 114.53113.62] 4.08%| 494] 353 -27.13%
M 4.53/14.91 494] 348 |
o %N/C ﬂ 11.38/10.68 557] 428
D fl11.38]11.08] -5.83%) 557| 578] -5.86%
E 11.38/10.39 557| 567
JN/C [15.85[12.62 503] 479
i 15.85]12.46]-17.43%)l 503] 491] 0.86%]
15.85[14.18 503| 552
24.0368] 0.001%|N/C [[14.75]19.79 832| 484
f 14.75]13.69] 8.52%| 632] 568] -18.04%]
i 114.75{14.54 632 502




HELICAL COILS/WIRE A---HFC-134 @ 90°C(194°F)

}500 HRS IN R-134 @ 194°F

BND STRE:

VARN | COIL |EXPCOL| WT% JEXPVIS| BASE |EXPBND
WT WT | CHANGE BNDSTR| ST %
(AVE) CHANGE
P ju-475 ir;o.1112 40.2182| 0.267%|N/C 73.73] 54.30
OJA1 ’ 73.73] 48.82] -31.01%}
L = | 73.73]  49.47| ff?
Y]Y-390 [39.5473] 39.6004] 0.134%||N/C 43.78] 71.47
E IB1 43.78] 52.70| 28.46%
S | | 43.78] 44.55
TIER-610 [38.9483| 39.0510] 0.264%|N/C_ || 51.81] 43.40
E JC1 51.81] 48.50
R 51.81] 47.70
Y-833 [37.8394] 37.8747| 0.093%|N/C 9.85| 35.67
=3 [o} i 9.85 5.85
fo 9.85 7.60
L Jo23 39.3268| 39.3827 0.142%"N/C { 41.28] 56.27 .
Y [ET I | 41.28] 43.65| 10.78%f
A L 41.28] 37.27
M {1SO-800 |38.8790] 38.9129 o.oa7%{}m/c { 45.01] 50.27
N fl I 45.01] 34.55
D I | 45.01] 35.10
E ln-134 -> 24 HRS 302°F ,
| R
U-475 [39.4902| 39.4891| -0.003%{N/c || 73.73] 48.77
I JA2 I  73.73] 35.52]-31.05%
M < | 73.73] 66.15
I ly-390 |39.7613| 39.7723] 0.028%|N/C 43.78| 69.35
D {B2 43.78] 74.52| 45.52%
E 43.78] 47.26
ER-610 [39.7521] 39.7531] 0.003%|N/C 51.81] 47.50
c2 51.81] 17.70] -23.28%
) R 51.81] 54.05
38.7912 9.85| 18.40
9.85| 49.90)201.76%,
9.85] 20.87
41.28] 40.90
41.28] 43.70] 2.12%
41.28] 41.87
45.01] 53.42
45.01] 48.40| 0.16%}
45.01] 33.42
o
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VARN

U-475
A1l

Y-390
B1

ER-610
C1

Y-833
D1

923
Et

1SO-800
F1

U-475
A2

HELICAL COILS/WIRE B--HFC-134 @ 90°C(194°F)

A

500 HRS IN R-134 @ 194°F

37.4990137.6254

38.3531[38.4203

36.3362|36.3712

36.5017/36.6252 0.338%{ N/C

0.337%}IN/C

COIL |EXPCOL| WT<% [|EXPVIS| BASE | EXPBND | BND STR]
WT WT | CHANGE BNDSTR| SR % |
(AVE) CHANGE |
37.3566(37.4843] 0.342%|IN/C 40.14] 37.20 ;
f 40.14] 44.97]  5.36%]
37.5060[37.6283[ 0.326%]|N/C
I

I

R-134 -> 24 HRS 302°F

38.3979}38.3980

Y-390
B2

ER-610
c2

Y-833
D2

923
E2

36.7192136.7171
37.8417137.8425
36.5801]36.5821

39.6921]39.6901

ANSO-800 §36.4985/36.4921

S
S

F2

fl f 20.20] 24.32] 11.91%}

i 20.20] 20.10
- AR,
0.000%IN/C | 40.14] 38.27 .
i I 40.14] 36.65| -5.88%}
% ~ | 40.14] 38.42 il
.0.006%|Nc || 36.12] 38.75 |
il I 36.12] 40.15] 13.48%}

36.12] 44.07
0.002%(IN/C 35.96] 30.70 5
i | 35.96]broken -8.20%};
35.96] 35.32 |
0.005%|IN/C 33.14]  2.05 |
t I 33.14] 30.65] -47.27%]
33.14] 19.72 !
-0.005%||N/C 40.52] 34.30 |
I 40.52| 36.87| -11.92%}
40.52] 35.90 -
-0.018%|{N/C 20.20{ 24.35 _
1 i 2020 19.97] 6.83%}

20.42

il it 20.20



HELICAL COILS/WIRE C---HFC-134 @ 90°C(194°F)

500 HRS IN R-134 @ 194°F :

VARN | cOlL [BxPcoL| WT% [EXPVIS| BASE | EXPBND | BND STR|

wT WT | CHANGE BNDSTR| ST % |

(AVE) CHANGE |

P Ju-475 [37.4697|37.5825] 0.301%|| N/C 51.21] 44.77 ;

OJA1 51.21] 57.67] 2.53%}

L 51.21] 55.07 :

vJy-390 J40.8719]40.9278] o0.137%| N/C 50.72] 40.15 ;

E|B1 50.72] 66.95| 13.22%}

S 50.72] 65.17 ?

e

TIER-610 [37.8055(37.9012] 0.253%| N/C 58.33] 50.37

E]cCt 58.33] 45.65| -24.97%}
R ] 58.33| 35.27

38.3476] -0.188%| N/C 5.84 7.00 1

! 5.84 7.50] 18.15%}
M 5.84 6.20

I j923 40.2699| 40.3341 o.159%ﬁ N/C 49.26] 42.20 :

D |Et l 49.26] 39.97| -18.45%}

E | 49.26] 38.35 ?

ISO-800 |39.8724| 39.9030{ 0.077%| N/C 36.08] 46.40 ;

P IF1 | 36.08] 55.22] 41.20%}

o] | 36.08] 51.22 ‘:

L ‘ IR-134-> 24 HRS 302°F .

Y {U-475 [25.0768[25.0797| o0.012%|] Nc || 51.21] 30.70 ‘;

A JA2 I 51.21] 27.30| -46.56%}

M 51.21] 24.10 :
o

I Jy-390 |38.6863|38.6879] 0.004%| N/C } 50.72] 53.67 ;

D IB2 i 50.72] 41.27] -6.01%}

E 50.72| 48.07 '

—_— =

_Ier-610 |37.3621]37.3601] -0.005%) N/C 58.33] 47.28 :

I (¢ i | s8.33] 58.82] -3.21%f

M 58.33] 63.27 ;

=

I 38.3586 -o.ozs%H N/C % 5.84| 29.90 :

D f | 5.84] 24.97)334.59%}

E 5.84| 21.27 f

39.6901 N/C 49.26] 48.40 :

I 49.26] 44.60] -1.50%}

‘ 49.26] 52.57 :

37.3618 36.08] 41.77

i | 36.08] 38.62] 29.03%}

{ | 3s.08] 59.27 3




SINGLE MAG WIRE WITHOUT VARNISH--HFC-134

00 HRS IN R-134 @ 194°F
e —————

%
D wrt

EXPWT | WIT %
P C —
A1l 5.0972] 5.1077] 0.206%
E—
B1 6.077] 6.095] 0.296%| N/C
YES
C1 1 3.9145| 3.9223] 0.199%] N/C
YES
R-134 -> 302°F for 24 HRS
A2] 5.0449| 5.0487] 0.075%| N/C ||




SINGLE/WIRE A/WITH VARNISH --- HFC-134

F 500 hrs in R-134 at 194° F
VARN | WIREWT |EXPWRE| WT% | BXP
WT CHANGE I vIS
'
Floars 5.2879| 5.3057| 0.337%)| N/C
o] I}
1 = -
v{y-390 5.5591] 5.5787] 0.353%| N/C
E IB1 I
et i -
TIER-610 5.2970] 5.3067| 0.183%| N/C
Elci YES
R . | SRR ‘
Y-833 5.8143] 5.8253] 0.189%| N/C |
P D1 | [YES
o) - |
Lfo23 5.5400] 5.5627 o.410%H N/C %
v [E1 i INO
A
M[1SO-800 | 5.4424] 5.4524 o.184%{ N/C {
i IR | INO
D I
E R-134 -> 24 HRS @ 302°F
U-475 5.3553| 5.3647] 0.176%)] N/C |
| ja2 L___fiNo
Ml
1 fy-390 5.4998] 5.5085] 0.158%
DlB2
E
0.055%




SINGLE/WIRE B/WITH VARNISHHFC-134

R-134 at 194 F

VARN [WIRE WT| EXP WIRE WT% VIS
TR

Plu-475 | 5.5120] 5.5519 0724% N/C

oJA1 [INO

L g ————
vly-390 | 5.8472] 5.8774 o.516%% N/C

ElB1 | NO

S %= A :
T 0.244%| N/C

E :

R -_

P

ol —
Llo23 5.4250] 5.4597] 0.840%| N/C

Y JE1 INO

A e e ———— R —————
MHliso-800 ] 5.5216] 5.5449] o0.422%| N/C ‘T

1 JF1 NO

b |

E R-134 -> 24 HRS @ 302F

U-475 | 5.5686] 5.5813] 0.228%§ N/C

I ja2 i IINO
fM e - 4 e
| fy-300 | 5.8163] 5.8246]. 0.143%] N/C

D82 | iiNno

El | I R

ER-610 | 5.4054] 5.4014] -0.074%| N/C

E Jc2

P vum pv— -

1

x o2

Y B - p ,,,k,, -

o

L . poremp s e ——————

A |1SO-800 | 5.4815

s IF2

S —

[-10




SINGLE/WIRE C/WITH VARNISH-HFC-134

1SO-800
F1

5.4427

—
0.166% iN/C

B R-134 at 194 F v
VARN [WIREWT | EXPWRE | WT% [EXPVIS] BXP
WT CHANGE AEX
Plu-475 5.5207| 5.5407| 0.362%|N/C
oja1 NO
L _ _ I
v {v-3s90 5.4103] 5.4285] 0.336%|N/C
EfB1 NO
S
| ——————
TIER-610 | 5.5234] 5.5405] 0.310%N/C
Elct
R
g
Y-833 5.0827] 5.0934] o0.211%|N/C
I fo1
M ' |
| 5.6690] 0.518%||N/C
D
E

I

R-134 -> 24 HRS @ 302F

5.5873

5.5897

0.043%[IN/C

-11




Varnish Disks---HFC-134

500 HRS IN R-134 @r194 F
D WT EXPWT WT % EXP VIS
U-475 2.1529 2.3152 7.54% lN/C
A1
flexible
Y-390 2.1604 2.2580 4.52% gljghtly slightly
B1 warped |imore
!flexible
ER-610 2.4726 2.6976 9.10%jldarkened lislightly i
C1 ( more |
% flexible
Y-833 2.7859 2.9962 7.55%|IN/C
D1
ﬂflexible
923 1.6399 1.7599] 7.32%N/C___ IN/C |
Et | | |
1SO-800 1.8409 1.8202{ -1.12% }wamed {}slightly
F1 || “more
f iflexible
| - R-134 at --->24 hour at 302°F. ‘
U-47 2.0050]  2.0228| 0.89%)|DarkenedN/C T
A2 slightly  [ifew |
| ockets
Y-390 N/C
B2 flinternal | |
Bubbles
ER-610 1.9302 1.9588 1.48% N/C
C2 darkened darkened
Y-833 2.3043 2.2420] -2.70%jMany brittle
D2 Internal |l |
ibubbles }
923 1.8422 1.8620 1.07%|{lmany
E2 finternal  {IN/C
Ibubbles }l
1SO-800 1.3540 1.2483) -7.81%|many
F2 [internal [ibrittie

{lbubbles |[warped

1-12



SHEET INSULATION---HFC-134

500 HR IN R-134 @ 194°F
D WT |EXPWT| WT % ]SAMPLE|| BREAK ] SAMPLE | TENSLE| TENSLE | %

CHANGE] WIDTH || LOAD JTHICKNESS] STR | STREXP | CHANGE
Mils BASE , TENSILE

NO/MY/NO4.4740]4.7677] 6.56%) 0.384}l128.40] 21 17.4] 15.92
A1 0.448)|152.10f 21 17.4] 16.17] -7.66%

0.4751160.70] 21 17.4] 16.11

DA/MY/DA J4.3937|4.6407] 5.62%| 0.396l101.200 21 13.70  12.17
B1 0.398}1105.90f 21 13.7] 12.67} -11.20%

0.482/{118.00] 21 13.7] 11.66

MYLAR MO [2.3007[2.4161] 5.02%| 0.417] 79.25] 10 21.7] 19.00
C1 0.515[102.50f 10 21.7]  19.90] -13.83%

| o.4s1j_L_9.2_§%¥r 21.7]  17.19

NO 410 [2.1866{2.2467| 2.75%] 0.525[{102.50§f 10 18.71 19.52
D1 0.442 84.70f 10 18.7] 19.16] 3.92%

0.505|] 99.05§ 10 18.7] 19.61

NO Mi 418 [2.4751[2.5373] 2.51%] 0.468] 23.35] 10 7.5 4.99
E1 0.495] 25.900 10 7.5 5.23] -31.28%

§_0.478] 25058 10 7.5 5.24

MEL 228 [2.3316]2.4496] 5.06%] 0.454] 88.80] 11 21.7] 17.78
F1 0.496[101.400f 11 21.7] 18.59] -18.03%

: 0.468] 87.50f 11 21.7] 17.00

500 HRS IN R-134 @ 194°F ->24 HRS @ 302°F

INO/MY/NO}5.2862]5.2948] 0.16%) 0.400§137.60f 21 17.4] 16.38
A2 0.455[146.400 21 17.4] 15.32] -6.53%

o.4so]|165.~1oﬂ 21 I __17.4] 17.09

DA/MY/DAJ4.3847|4.3693] -0.35%] 0.418f117.400 21 13.7] 13.37
B2 0.458[{130.70§ 21 13.7] 13.59] -1.42%

|| o.488]138.90f 21 13.7] 13.55

MYLAR MO |2.2237}2.2229] -0.04% o.35oH 70.35§ 10 21.7]  20.10
c2 0.433[| 85.05] 10 21.7] 19.64] -8.65%

0.406f 80.10 10 21.71 19.73

NOMEX 41d2.2360][2.2461] 0.45%f 0.479f102.10f 10 18.7] 21.32
D2 0.412f] 83.70§ 10 18.7] 20.32] 11.24%

o.soal1o4.so{ 10 18.7] 20.78] .

NO/MI 418 §2.4630[2.4665| 0.14%} 0.4850 27.500 10 7.5 5.67
E2 0.510f 29.10f 10 7.5 5.71] -24.10%

0.490 27.95{ 10 7.5 5.70

[MEL 228 |2.39392.3957] 0.08%) o.4ea|l 92.250 10 1 21.7]  19.92
F2 0.508f 97.75§] 10 21.7]  19.24] -10.17%|

0.480 92.70§f 10 21.7]  19.31

1-13



SHEET INSULATION---HFC-134

After 500 hour exposure to R-134 @ 194°F(90°C) —
ID STRETCH[ % BASE [ ELONG || BASE |EXPDIE| DIE% [[VISUAL EXP]
- (inch) ELONG ]| ELONG % DE CHANGE
(AVE) |JCHANGE (AVE) ,
NO/MY/NOIl  1.16] 29.0%| 20.0% >18.97[>17.17] INnc
A1 1.08{ 27.0% 20.0%| 37.9%|>18.97|>17.04|FLASH
1.071l 26.8%1 20.0% >18.971>16.1
DA/MY/DAl 0.60] 30.0%f 46.0% >15.27|>14.585| islighity
B1 0.62]| 31.0%j 46.0%|l -35.9%|[>15.27|>14.16/FLASH llwarped
0.55[ 27.5%f| 46.0% >15.27|>14.46]
MYLAR MO 2.751137.5%)] 131.0% >14.91]>13.93 N/C
C1 3.11)1155.5%8 131.0% -1.9%[|>14.91]>13.6 1| FLASH
1.85|| 92.5%f 131.0% >14.91]>12.77]
0.57)l 14.3%) 17.0% 10.67] 12.17 N/C
0.61]l 15.3% 17.0%j -13.7%)| 10.67] 9.71] 2.0%|
0.58)| 14.5%) 17.0% 10,67 10.78
o.1o‘ 2.5% _ 4.0% 10.23] 8.60 IN/C
0.11f 2.8% 4.0%|l -29.2%|| 10.23] 10.66{FLASH 1
0.13 3.3% 4.0% 10.23] 9.04 H
MEL 228 3.44/[172.0%§ 160.0% >14.22]>14.11 N/C
F1 3.7111185.5%) 160.0%| 7.9%l>14.22|>13.35|FLASH
3.21}1160.5%) 160.0%) >14.22[>14.27]
After 500 hour exposure plus a 24 hour airbake @ 302°F(150°C).
NO/MY/NOY  0.55|| 13.8%8 20.0% [>18.97]>16.01 [Bubbles
A2 0.30 7.5%f 20.0%| -37.1%/[>18.97]>16.53FLASH }delamination
0.66}f 16.5% 20.0%| ﬂ>1a.97 >18.4 Ieulled away
DA/MY/DA] _ 0.52|| 26.0%] 46.0% >15.27]>13.04] slighity
Is2 0.54] 27.0%f 46.0%| -40.2%|[>15.27]>14.74/ALASH Jwarped
0.59f 29.5%) 46.0% >15.27{>15.93
-
MYLAR MO 2.86[{143.0%0 131.0%| >14.91|>13.17 KI/C
(o7 2.62[131.0%] 131.0%] 6.0%|>14.91]>13.71|FLASH
2.85 142.59&! 131.0% >14.91|>13.23
INOMEX 41}  0.64{ 16.0%] 17.0% 10.67] 10.70 N/C
D2 0.53|| 13.3%) 17.0%|| -16.2%) 10.67] 9.98] -1.3%,
0.54]] 13.5%] 17.0% 10.67] 10.90
-INO/MI 418 0.07 1.8%Jr 4.0% 10.23] 9.28 N/C
g2 0.07]l 1.8%)  4.0%| -58.3%|| 10.23] 7.88] -17.3%)
0.086, 1.5%! 4.0% L 10.23] 8.23
MEL 228 3.49{174.5%] 160.0% >14.22[>14.71 N/C
F2 3.16{1158.0%8 160.0%| 3.2%|>14.22|>15.21|FLASH
3.26J 163.0%) 160.0% >14.22]>13.91 T
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SLEEVING---HFC-134

500 HRS IN R-134 @ 194°F
————

%

Bubbles
between

—
B1 0.4464 0.4756] 6.54%

[l mylar pulled away
*see photo i
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TAPE--HFC-134

500HHSINR-134$194F — —
D WT [EXPWT| WT% | BREAK | BREAK %  §STRETCH
CHANGE | LOAD | LOAD | CHANGE
(AVE) | BP BRK
LOAD
A1 1.4875] 1.4935] 0.40%] 39.02) 55.90 0.06] 3.00% N/C
Glass 39.02] 56.60] 36.13%] 0.05] 2.50%
39.02) 46.85 0.06/ 3.00%
181 0.7018] 0.7407] 5.54%| 56.12] 51.90 0.69] 34.50% N/C
Polyester 56.12ff 59.05] 0.50%f 0.76] 38.00%
56.12] 58.25 0.48] 24.00%,
C1 1.3719] 1.5332] 11.76%j 88.50) 104.40 0.13] 6.50%} Darkened
Permacsl 88.50§ 83.30] 0.92%) 0.11] 5.50%]
88.50] 80.25 0.13] 6.50%
500 HRS in R-134 -> 302°F 24 HRS
A2 1.4283| 1.4308] 0.18%] 39.02] 50.35 0.77] 38.50%|N/C
Glass 39.02] 50.15 28.37%+L 0.53] 26.50%
39.02] 50.35 0.57] 28.50%
Is2 0.6780f 0.6799] 0.28%) 56.12] 62.65 0.05] 2.50%|N/C
Polyester 56.12] 54,60 3.47%j) 0.05] 2.50%
56.12| 56.95 0.06 3.00%
c2 1.3053| 1.2703] -2.68%] 88.50] 120.90 0.13] 6.50%|N/C
Permacel 88.50] 81.60] -3.69%§ 0.09] 4.50%
88.50] 53.20 0.08] 4.00%
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TIE CORD---HFC-134

500 HRS IN R-134 @ 194° F
D WT | EXPWT | WT% ||DP|| BREAK | BREAK | % |STRETCH| %
CHANGE || vis|| LOAD | LOAD |CHANGE] (Inch) | ELONG
(AVE) | B | BRK
(ave) | LOAD
| == # -
A1 0.2273] 0.2381] 4.75%|N/C|| 28.36] 28.50 0.43] 21.5%
28.36] 33.00] 8.25%| 0.42] 21.0%
28.36| 30.60 0.37| 18.5%
500 HRS IN R-134 -> 24 HRS @ 302°F
) _
A2 | 0.2622] 0.2632] 0.381%|N/C]| 28.36] 28.70 i 0.36] 18.0%
| 28.36] 29.95| 4.84%) 0.40] 20.0%
| 28.3s] 30.55 0.39] 19.5%
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LEAD WIRE INSULATION ---HFC-134

500 HRS IN R-134 @194°F f
D WT EXPWT WT % || EXPVIS [BASEDIE| EXPDIE| DIE%
CHANGE (AVE) CHANGE
DMD 3.9412 3.9700] 0.73%(N/C 9.61 9.56
A1 9.61 7.35| -6.73%
9.61 9.98
DTMD 4.2204 4.2523] 0.76% iiN/C 9.95 8.51
B1 9.95| 11.61 1.98%
9.95{ 10.32
R-134 @ 194°F -> 24 HRS @ 302¢
DMD 3.9266 3.9223{ -0.11%|IN/C 9.61 9.93
A2 9.61 9.14] -3.43%
9.61 8.77
DTMD 4.2932 4.2901 -0.07%]iN/C 9.95| 11.27
B2 9.95 9.38 2.21%
9.95 9.86
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Appendix J

Experimental Data for HFC-125 Exposure
at 60°C(140°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS IN R-125 @ 140 F
D WT EXPWT | WT % [[EXP VIS|BASE BRN| EXP BRN [BRN OUT
CHANGE ouT out %
(AVE) CHANGE
A1] 24.6950| 24.6671| -0.113%||N/C 576 536
576 506 -11.2%
] 576 493
B1] 26.8289| 26.8308] 0.007%|IN/C 736 693 11.62
736 7270 -5.4%| 11.62
736 668 I 1162
Ci| 25.0019] 25.0042] 0.009%|IN/C 579 573 _Ii 16.58
» 579 587 0.4%| 16.58
579 584 || 16.58
R-125->24 HRS @ 302 F
A2 24.1706] 24.1727] 0.009%|N/C 576 576 [ 15.80
‘ 576 552] -2.4%)f 15.80] 20.00
11 | 576 558 15.80[ 13.66
B2 27.0670] 27.0673] 0.001%|N/C 736 652 { 11.62] 12.27
' 736 729] -4.4%|] 11.62] 11.65
736 730 1182
24.5087| 24.5103| 0.007%|N/C 579 499 | 16.58
. 579 576] -5.0%| 16.58
579 576  16.58
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TWISTED PAIRS/WIRE A/WITH VARNISH

500 HOURS INR-125@ 140 F
VARN |TWISTED| EXPT | WT% | EXP |BASEDIE|EXPDIE| DIE% || BASE | BXP | BRNOUT
PAIR WT | PAIR WT | CHANGE || viS CHANGE || BURN | BURN %
I OUT | OUT | cHANGE
PlU-475 [23.9222{23.9170] -0.022%|N/C 16.24] 9.24 430 269
ola1 i 16.24] 12.17] -24.86%| 430] 379] -21.09%
L I 16.24] 15.20 430] 370
v[y-390 [121.8923]21.9054] 0.060%|N/C 18.77] 13.09 '510] 402
ElB1 18.77] 11.51] -21.65%|| 510] 398] -18.82%
S 18.77] 19.52 510] 442
— mL—_——
TIEr-610 §23.5401{23.5332| -0.029%|N/C 15.57] 14.69 442] 399
elct 15.57] 17.08] 10.83%|| 442] 405] .9.35%
RL 15.57] 20.00 442 398 1
Y-833 [24.4172/24.4103] -0.028%|N/C || 12.04] 12.01 578] 570
PID1 12.04] 10.15] -4.43%|] 578] 546] -3.11%
O¥== 1 | 12.04] 12.36 578] 564
Lf923 22.1638[22.1559] -0.036%|N/C 16.76| 10.76 606] 403
Y |E1 I 16.76] 12.68| -29.22% 606] 406| -30.64%
A 16.76] 12.15 606] 452
IM JISO-800 |21.7035{21.6579 -0.210%}N/C 19.08] 18.60 il 580 545
I JF1 f 19.08] 19.72] -2.69%| 580 493] -8.16%
D i 19.08] 17.38 | s580] 560
E 24 HOURS AT 302 F , ]
U-475 [24.1100[{24.1036 -0.027%|IN/C || 16.24] 14.58 [ 430] 436
I JA2 I I 16.24] 15.18] -7.29%) 430] 346| -15.97%
M H L_16.24] 15.41 i 430] 302 1
| fvy-390 [22.0861[22.0791] -0.032%|N/C || 18.77] 13.62 510] 422 |
DIB2 18.77] 20.00] -21.35%) 510 469l -4.44%
E 18.77] 10.67 !] 510 571 |
IER-61O 23.4269(23.4270| o. 000%iN/C 15.57] 14.33 442 413
c2 15.57] 11.91| -18.28% 442] 433] -.6.03%
15.57] 11.93 442] 400
Y-833 [24.0632]/24.0619] -0. oomHN/C 12.04] 11.97 578] 441
D2 12.04| 10.96] -3.43%|| 578 546] -10.61%
12.04] 11.95 578] 563
o L e e e s & |
923 26.2051[26.1994 -o.ozz%llN/c 16.76| 17.67 606 441
E2 16.76] 20.00] 7.52%] 606 430] -29.59%
16.76| 16.39 606] 409
21.7807[21.7782] -0.011%|N/C || 19.08] 19.74 li 580] 461
19.08] 17.79] -2.32%) 580| 583] -8.51%
19.08] 18.38 I~ 580 548 1
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TWISTED PAIRS/WIRE B/WITH VARNISH

I500 HOURS INR-125 @ 140 F
VARN JTWISTED| EXPT | WT% | EXP || BASE | BXP | DIE% ||BASE| BXP | BRNOUT
PAIRWT | PAIRWT [CHANGE] vis || DIE | DIE |CHANGE[[BURN|BURN| %
OUT | OUT | CHANGE
plu-475 ]26.6872] 26.6797] -0.03%|N/C }i 13.32] 13.45 746| 707
ola1 13.32] 14.39] 1.20%) 746{ 708] -5.41%
L Ll [113.32)12.60) 746] 702
v[v3s0 127.2615] 27.2601] -0.01%|N/C || 12.28] 12.92 765] 741
E|B1 12.28] 11.96 2.17%|| 755| 738 -1.99%
S 12.28] 12.76 1L 755] 741
TIER-610 [26.7332| 26.7288] -0.02%|N/C_|| 12.73] 13.40 1 734] 729 T
E |C1 12.73] 14.03 7.02%| 734| 730 -4.59%
R 12.73]| 13.44 734| 642
Y-833 [29.7619] 29.7548] -0.02%|N/C [ 12.49] 13.00 734] 730
PiD1 12.49) 11.91| -1.01%{f 734} 728 -0.68%
o) 12.49] 12.18 734| 729
L}o23 28.1158] 28.1046] -0.04%|IN/C [ 14.38] 12.36 742] 731
Y {E1 I 14.38] 12.69] -7.88%| 742] 735! -.1.44%
AL B { 14.38] 14.69 [ 742] 728
M [1S0-800 §24.1429] 24.1358] -0.03%|N/C || 12.29] 13.47 [747] 720
| IF1 12.29| 12.20 0.84%| 747 731 -3.12%
D 12.29] 11.51 747| 720
E R-125 --> 24 hours @ 302 F
U-475 ]26.7216] 26.7084] -0.05%|N/C || 13.32] 13.25 746] 698
I JA2 f 13.32] 12.56] -8.68%|f 746| 729] -3.71%
M 13.32| 10.68 746| 728 ‘
—
| [v-3s0 |27.4061] 27.3552 -0.19%}N/C 12.28] 11.47 ﬁ%ﬁ
D{B2 12.28] 12.72] 2.50%) 755] 747] -1.32%
E _ | 12.28| 13.57 [ 755] 747
|=ER-610 26.1216] 26.1115] -0.0a%|N/C || 12.73] 13.59 734] 648
E Jc2 12.73] 12.55] 2.78%)| 734] 659] -9.85%
P | 12.73] 13.11
olv-833 |[25.6699] 25.6588] -0.04%|N/C || 12.49] 12.31
X D2 ' 12.49] 12.31] 0.51%
Y 12.49] 13.04
27.5167 iN/C 14.38] 12.55
G E2 f 14.38] 11.60] -8.41%) 742] 735 -1.08%
L | 14.38] 15.36 742] 729
A 11S0-800 [24.6862] 24.6650 12.29] 11.37 747] 733
S |F2 N/C || 12.29] 12.10] -0.81%| 747] 732] -1.94%
S 12.29] 13.10 f| 747} 731 ]

J3



TWISTED PAIRS/WIRE C/WITH VARNISH

500 HOURS INR-125@ 140 F
VARN JTWISTED| EXPT | WT% || EXP [|BASE| EXP | DIE% [[BASE| EXP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS | DIE | DE |CHANGE[BURN|BURN] %
OUT | OUT | CHANGE
Plu-475 [24.5921]24.5643| -0.113%|N/C [[15.10{ 8.22 469| 364
OlA1 . 15.10|broke |-43.18%)] 469| 251} -36.11%
L 15.10] 8.94 469) 284
vIy-350 [21.8227[21.8228] 0.000%|N/C ][18.24]20.00 473|456
ElB1 18.24]13.41] -2.39%| 473] 422] -3.49%
S 18.24[20.00 | 473] 491 1
TIER-610 [22.6876]22.6602] -0.121%|N/C [[14.53]16.04 1 494] 388
elct 14.53[{15.89] 8.63%| 494| 370] -22.06%
R 14.53{15.42 494| 397
Y-833 [23.9051[23.8516] -0.224%|[N/C }111.38[11.51 l 557| 592
| D1 11.38/11.70] 2.58%| 557| 502] -0.90%
M 11.38/11.81 557| 562
I 923 23.2545/23.2469| -0.033%|IN/C [|15.85]20.00 503] 506 T
D |E1 15.85/15.29| 16.28%| 503] 403] -5.70%
E [15.85/20.00 503] 514
}is0-800 J22.1990] 22.1527] -0.209%|N/C |[14.75]15.71 632] 501
P IF1 14.75/13.33| 5.88%| 632] 599] -14.66%
lo 14.75|17.81 | 632] 518
L R-125 --> 24 hours @ 302 F
PSR _
Y JU-475 ]24.4209[24.4132] -0.032%|IN/C [115.10]broke | 469] 289
%A A2 15.10/20.00 10.79%I{' 469 258 -43.00%
M 15.10]/13.46 469| 255
| [¥390 [21.5328]21.5267] -0.028%|N/C_||18.24]20.00 {[473 395 T
D B2 18.24[11.02]-14.97%)| 473] 394 -17.20%
E 18.24/20.00 473| 386 |
ER-610 [22.6428[22.6436] 0.004%|N/C [[14.53]16.88 494] 483
I Jc2 f 14.53]18.17] 14.77%| 494] 391] -10.46%
Y] 14.53/14.98 494] 453
| Jvy-833 [23.9028|23.8549 -0.200%{N/C 11.38/11.96 % 557| 588
D |02 f 11.38/11.10] 3.28%) 557 586] 5.80%
El , 11.38]12.20 } 557|587
o.o16%}N/C 15.85[20.00 } 503] 461
I 15.85/20.00] 26.18%) 503] 428] -5.70%
% 15.85/20.00 503| 534
21.9090 -o.024%%N/C 14.75/15.77 632| 577
f 14.75[12.02| -9.99%| 632| 571] -9.34%]
it 14.75]12.04 | 632] 571 L
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HELICAL COILS/WIRE A

J5

| !soo HRS INR-125 @ 140 F
VARN | colL [exPcolL| WT% [[EXPVIS|[ BASE [EXPBND
WT WT | CHANGE BNDSTR| ST
(AVE)
P [U-475 [39.3142| 39.3074] -0.017%|N/C 73.73] 56.55
OJA1 73.73| 49.80| -24.31%}
L 73.73] 61.07 :
m*m
YJY-390 [38.1491( 38.1542| 0.013%N/C 43.78] 48.30
E[B1 | 43.78] 41.82
S L_43.78] 40.10
TIER-610 [38.4070] 38.3580[ -0.128%|N/C 51.81] 51.55
E JC1 I 51.81] 49.92
Rl f 51.81] 58.37
1§==L
Y-833 [37.3510| 37.3497| -0.003%||N/C 9.85]  5.00 :
P |D1 9.85 5.40| -27.58%§
Io : | 9.85] 11.00 ‘*‘
L 923 38.2370] 38.2395] 0.007%|N/C 41.28] 30.80
Y [E1 | 41.28] 42.15
A _ 41.28] 38.57
M [1SO-800 |37.1214] 37.1160] -0.015%|N/C 45.01] 50.05
I JF1 I 45.01] 42.80
D | 45.01] 42.62
E R-125 -> 24 HRS 302 F _
U-475 [39.3577| 39.3530 -O.O12%]LN/C { 73.73] 54.75
I JA2 I |__73.73] 75.00] -10.69%}
M | i 73.73] 56.70
| Jy-390 [39.5198] 39.5019] -0.045%N/c | 43.78] 60.05
D B2 | 43.78] 78.16] 42.04%
E 43.78] 48.35
ER-610 [38.4961] 38.4704] -0.067%|IN/C 51.81] 57.05
c2 I 51.81] 56.50] 13.52%
: 51.81] 62.90
Y-833 [38.0796] 38.0468] -0.086%|N/C 9.85] 11.95
D2 i 9.85 5.00] -29.10%
9.85 4.00
923 38.9747| 38.9567| -0.046%|N/C 41.28] 36.20
E2 | 41.28] 40.20]-11.46%
: 41.28] 33.25
1SO-800 [36.9124] 36.8551] -0.155%|N/C i 45.01] 44.15
F2 f | 45.01] 49.40
L { | 45.01] 44.25



HELICAL COILS/WIRE B

500 HRS IN R-125 @ 140 F

VARN | cCOIL [BEXPcolL] WT% (|[EXPVIS|| BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR| ST % |
(AVE) CHANGE |
Plu-475 |37.2293(37.2294| 0.000%|N/C 40.14| 32.42 _
OJA1 40.14]  42.57] -7.58%
L I _40.1a] 36.30 ’
v[¥390 [a7.5208]37.5246] 0.010%|NC | 36.12] 28.90
E [B1 36.12] 42.07] -2.05%
S | 36.12] 35.17
TIER-610 [37.4857[37.4877] 0.005%|N/C 35.96] 33.20
EJC1 l 35.96| 38.87] -5.15%
R i
Y-833 J37.1265|37.1273] 0.002%|N/C
P D1 f
o) _ |
Lf923 37.9865]37.9602] -0.069%|N/C
v |E1 |
A
MJISO-800 §36.9714]36.9661| -0.014%|{N/C
I §F1
D J~
E R-125 -> 24 HRS 302 F
U-475 |37.8072|37.7618| -0.120%|IN/C
| JA2 ' J||
M |
| I¥390 [37.3909|37.3677| -0.062%|Varnish
D]B2 IPockets
E

137.7107

37.6302

37.1228

37.6029

37 6520

37 1059

-41.73%|

J6

*Bond strength not included in average



HELICAL COILS/WIRE C

Lwo HRS IN R-125 @ 140 F “
VARN | colL [expcolL| wT% [[ExPvis| BASE [EXPBND [ BNDSTR]
WT WT | CHANGE BNDSTR| SR % |
: (AVE) CHANGE |
P Ju-475 |38.5291|38.5390| 0.026%| N/C 51.21] 49.42 ,
OJA1 51.21] 48.15| -8.26%}
L 51.21| - 43.37 '
Yly-390 |38.8458|38.8556| 0.025%| N/C 50.72] 49.75
E §B1 50.72] 60.82] 8.06%]
s |_50.72| 53.85 ;
TIER-610 [37.7271]37.7298] 0.007%| N/C 58.33] 52.25
E|C1 58.33] 55.40] -10.51%}
R ] [ 58.33] 48.95
[Y-833 [37.9983]37.9912] -0.019%| NC ||  5.84  6.00 -
I D1 I I 5.84 8.10] 20.72%]
M l 5.84lost :
I f923 39.1852| 39.1956| 0.027%| N/C { 49.26| 39.27
D [E1 I 49.26] 39.60] -20.02%
E 49.26] 39.32
ISO-800 |38.0279] 38.0297 o.oos%ﬁ N/C i 36.08] 55.70
P IF1 { | 36.08] 45.47| 42.41%
o i | 36.08] 52.97 |
L Jr-125-> 24 HRS 302 F ) ,
Y Ju-475 [37.5879]37.5668| -0.056%| N/C || 51.21] 73.00
A | I s51.21] 67.95| 40.60%}
M .
I N/C
D f .
E 50.72
-0.054%| N/C } 58.33
I
M
l -0.114%|| N/C
D
E p———S e ———
-0.049%|l N/C
38.0526] -0.045%| N/C
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SINGLE MAG WIRE WITHOUT VARNISH

| !500 HRS IN R-125 @ 140 F
D[ WI | EXPWT

A1 5.7870{ 5.7673] -0.340%

YES
B1| 6.2820] 6.2627] -0.307%| N/C
YES |
[ct] 5.5910] 5.5512] -0.712%| N/C
YES
R-125 -> 302F 24 HRS
b
A2] 5.8551] 5.8545] -0.010%] N/C
YES

B2 6.2047| 6.2019 -0.045°/o| N/C H

i YES

c2 5.6289| 5.6327 0.068%% N/C

(i YES
I
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SINGLE/WIRE A/WITH VARNISH

500 hrs in R-125 at 140 F

VARN | WIREWT |EXPWIRE| WT% | BXP
WT | CHANGE || VIS

U-475 5.3315{ 5.3299| -0.030%

Y-390 5.2533] 5.2562] 0.055%

Im4ovmMm<rQO70
w

ER-610 5.1190f 5.1191| 0.002%
C1
Y-833 5.2778| 5.2798{ 0.038%
P D1
o)
| o
Lgo23 5.3745| 5.3745] 0.000%
Y {E1
A
M §1SO-800 5.1797{ 5.1795] -0.004%
I JF1
D
E R-125 -> 24 HRS @_3‘22':

U-475 5.3008] 5.2975{ -0.064%

S

mgpog— £ —

0.006%
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SINGLE/WIRE B/WITH VARNISH

I

R-125 at 140 F

VARN IWIREWT|EXPWIRE| WT% [EXPVIS] BXP
WT CHANGE FLEX
PluU-475 5.4760| 5.4735{ -0.046%| N/C
OJA1 | INO
L ————————— ——
Y 1Y-390 5.8159| 5.8141] -0.031%] N/C
{1 | NO
Sr I
TIER-610 | 5.4904] 5.4690| -0.390%) N/C
3 [ YES
R
Y-833 | 5.2649| 5.2653| 0.008%|| N/C
P
o)
L
Y
A
M
I
D
E R-125 -> 24 HRS @ 302F
U-475 | 5.3829| 5.3787] -0.078%|| N/C
I A2 | [[YES
I S I s 1
I fy-390 | 5.7419] 5.7439] 0.035%| N/C
D}B2 | iINO
S N N e B D
ER-610 | 5.6108] 5.5890] -0.389%|| N/C
E lc2 | {YES
p s —— T et A e A ———————— peerm—— e T
Joly-833 | 5.0629] 5.0615] -0.028%) N/C
X D2 i IIYEs
5.6817| . 5.6773] -0.077%|| N/C
G | iNO
L T A L R Ty~ y s ——— = puen————
A [1ISO-800] 5.0834] 5.0617| -0.427%f N/C |}
S
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SINGLE/WIRE C/WITH VARNISH

- R-125 at 140 F
VARN | WIREWT | EXPWIRE | WT% |EXPVIS| BP
WT CHANGE FLEX
i —— g
plu-475 5.6610] 5.6602] -0.014%|IN/C
OJA1 NO
Li==br ==
Y Jy-390 3.9790] 3.9622] -0.422%N/C
E|B1 f NO
S _ L
TJER-610 5.1349] 5.1353] 0.008%|N/C
Efct NO
R
Y-833 3.5206] 3.5190] -0.045%|N/C
| o1 YES
M
| 923 5.4453] 5.4458 o.oos%ﬁN/c l
D §E1 INO
E |
ISO-800 | 4.9895] 4.9608| -0.575%|N/C
P IF1 IYES
jo |
N | R-125 -> 24 HRS @ 302F
Y Ju-475 5.4060| 5.4052] -o. 015%IIN/C
A Jaz IIYES
M ==;}=g
I fy-390 5.7167] 5.7139] -0.049%|[N/C
DjB2 NO
E
ER-610 | 5.1743] 5.1729 -o.027%}N/C

|
-o.ooa%HN/C
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Varnish Disks

500 HRS IN R-125 @ 140 F

A1 Il |
L L |
Y-390 1.8397 1.8842| 2.42%|N/C IN/C
B1
ER-610 2.9143 2.9827] 2.35%|N/C lIn/C
C1 ll
Y-833 2.5433] 2.5939 1.99%HN/C IN/C
D1 |
=== = 2= I|]=
923 1.8270 1.8735]  2.55%]|N/C N/
Et | |
W
1SO-800 1.6265 1.6423]  0.97%|N/C N/C
F1 |

i |

R-125 at ->302F 24 HRS

U-475 2.2500]  2.2127] -1 .ss%noalkenedI]N/C
A2
Y-390 1.7203 1.6822] -2. 21%]| H i
B2 Slightly |l

warped
ER-610 1.9862 1.9683| -0.90%]|Darkened
c2 fl
Y-833 1.9240] 1.9095 -0.75%}N/C i N/C
D2 f I
923 1.1838 1.1755
E2

| _
-o.mﬂsn hity |IN/C
Warped ||

Slightly ll
warped
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SHEET INSULATION

500 HR IN R-125 @ 140 F
) WT [EXPWT| WT % [SAMPLE[j BREAK || SAMPLE || TENSILE| TENSILE %
CHANGE[] WIDTH || LOAD THICKNESS] STR | STREXP | CHANGE
Mils BASE , TENSILE
NO/MY/NOJ4.5625{4.5628] 0.01%|| 0.412||145.30f 21 17.4] 16.79
A1 0.494]159.20]l 21 17.4] 15.35] -5.14%,
0.410[f149.60] 21 174 17.38
DA/MY/DAJ4.0705|4.1196] 1.21%|| 0.407)|116.40f 21 13.7] 13.62
B1 0.397[109.10f 21 13.7] 13.09] -3.84%
0:3791102.000 21 I 13.7] 12.82
MYLARMO }2.1565/2.1584| 0.09%| 0.495|] 87.50f 10 21.71 17.68
C1 ' 0.438] 78.45 10 21.71  17.91] -12.13%
0.418] 90.35f 10 | 21.7] 21.61
NO 410 [2.9621[2.9432] -0.64%)| 0.458|| 84.65 11| 18.7] 16.80
D1 0.526l(102.00 11 18.7] 17.63] -6.50%
0.432|| 85.65 11 18.7] 18.02
NO MI 418 [2.3753[2.3642] -0.47%{ 0.500f 27.75 9 7.5 6.17
E1 0.509| 29.00 9 7.5 6.33] -16.61%)
0.485] 27.35 o I 75 6.27
MEL 228 J2.2965|2.2983] 0.08%) 0.416}| 82.25 10 21.7] 19.77
F1 0.440j 76.55 10 21.7] 17.40] -13.27%
0.467 90.10] 10 21.7] 19.29
500 HRS IN R-125 ->24 HRS @ 302 F R-125 --> :
NO/MY/NOJ4.4613{4.4584] -0.07%)| 0.521][153.00f 21 17.4] 13.98
A2 ' 0.41701154.30f 21 17.4] 17.62| -17.02%
0.442j|108.70f 21 17.4] 11.71
DA/MY/DA J4.5090]/4.4627] -1.03%} 0.393[114.70f 21 13.71 13.90
B2 0.337|| 93.75f 21 13.7] 13.25] -2.43%
_0.444J1120.80f 21 13.7] 12.96
0.402| 75.70 10 21.71 18.83
lc2 0.420} 84.00 10 21.7] 20.00f -12.21%
0.425 77.85] 10 l 21.7] 18.32
NOMEX 412.2651{2.2001] -2.87%] 0.439|l 82.95 11 18.7] 17.18
D2 0.513)1108.60 11 18.7] 19.25| -3.60%
0.485[ 94.20f 11 18.71 17.66].
NO/MI 418 2.2896}2.2532 -1.59%) 0.454ll 26.20f 9 7.5 6.41
E2 0.489] 26.70f 9 7.5 6.07] -14.26%]
0.47 l 29.25E 9 7.5 6.81
FMEL'228 2.3828}2.3784] -0.18% o.42ﬂ 82.95¢ 10 21.7] 19.43
F2 0.493l 95.05f 10 21.7]  19.28] -11.78%
0.448] 83.901 10 21.7] 18.73
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SHEET INSULATION

After 500 hour exposure @ 140°F(60°C)
-D STRETCHf % BASE || ELONG || BASE |EXPDIE| DIE% || VISUAL
(inch) || ELONG| ELONG % DE CHANGEI B¢
(AVE) ||CHANGE (AVE) ’
NO/MY/NO 0.94fl 23.5%| 20.0% >18.97|>14.67 IN/C
A1 0.480 12.0%ll 20.0%] 2.5%}>18.97]>15.01|flash
i 1.041 26.0%) 20.0% >18.97|>14.11
DA/MY/DA 0.64) 32.0%| 46.0%) >15.27|>12.75 IN/C
B1 0.590 29.5%) 46.0%) -33.2%|l>15.27]>12.99|flash
lost l##### 46.0%[_ >15.27|>13.34
MYLAR MO 1.84] 92.0%} 131.0%) >14.91]>13.62 N/C
C1 1.94] 97.0%)1 131.0%}} -10.2%li>14.91]>14.05}flash
| 3.28§164.0%| 131.0% >14.91]>12.57
NO 410 0.55] 13.8%] 17.0% [ 10.67] 15.04 [n/C
D1 0.638 15.8% 17.0%f -11.3%Hf 10.671 11.16}f 16.4%|
0.63f 15.8%| 17.0% 10.67{ 11.07
NO M 418 0.08f 2.0% 4.0% 10.23] 9.50 IN/C
E1 0.09] 2.3% 4.0%] -45.8%| 10.23] 10.04] -5.9%
0.09} 2.3% 4.0% 10.23] 9.34
- .
MEL 228 3.34)167.0%| 160.0%, >14.22]>12.29 N/C
F1 2.46]123.0%) 160.0%] -5.3%]|[>14.22]>13.29flash
3.290164.5%| 160.0%, >14.22]>12.17
After 500 hour exposure plus a 24 hour air bake at 320°F(150°C)
NO/MY/NO} .13 3.2% 20.0% >18.97|>14.25) libubbles
A2 0.72§ 18.0%|| 20.0%j -16.9%|>18.97!>14.78flash __fipulling
0.61} 15.3%| 20.0% >18.97|>14.67] llaway
& SRR
DA/MY/DA 0.490 24.5%) 46.0% >15.27]>13.4 JIN/C
B2 0.55[ 27.5%|l 46.0%j -47.5%|>15.27|>13.36]flash ||
e 0410 20.5%)  46.0%)  J>15.271>14.2
MYLAR MO 2.450122.5%) 131.0% >14.91]>13.6 N/C
c2 2.800144.5%|| 131.0%] -1.4%}>14.91]|>14.20flash
| , 2.41J120.5%] 131.0% >14.91]>12.10
NOMEX 410 0.61] 15.3%)| 17.0% 10.67] 10.35 ne |
D2 B 0.560 14.0%|] 17.0%j -20.6%) 10.67] 9.46] -7.9%
0.45f 11.3%}| 17.0% 10.67] 9.66
NO/MI 41a| o.osI 1.5%| 4.0% 10.23] 10.90 IN/C
E2 I 0.07] 1.8% 4.0%)] -56.3%| 10.23] 8.68] -4.3%
0.08] 2.0% 4.0% 10.23] 9.80 |
MEL 228 3.220161.0%| 160.0% >14.221>13.1 "N/C
F2 3.16§158.0%)| 160.0%f -2.5%|>14.22]>14.34|flash ||
2.98§149.0%| 160.0% >14.22]|>13.4 il
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SLEEVING

500 HRS INR-125 @ 140 F

R-125 ---->24 hrs @ 302F
A2 0.5653 0.5438| -3.80%

'0071 °/°

[l mylar pulled away
L__ ses photo
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TAPE

500 HRS IN R-125 @ 140 F
D WT- |EXPWT| WT% | BREAK] BAEAK | % [STRETCHI%ELONG] BXF VS
CHANGE | LOAD | LOAD | CHANGE | (INCH)
(AVE) | BP BRK
LOAD
A1 1.5188] 1.5119] -0.45%] 39.02] 34.20 0.03] 1.50%] N/C
Glass 39.02f  34.30 ~31a%_H 0.04| 2.00%
39.02f  44.90 0.03[ 1.50%
B1 0.6223] 0.6309| 1.38%] s6.12 63.00 0.64[ 32.00%] NiC
Polyester 56.121 59.45| 573%) 0.54|27.00%]
56.12) 55.55 0.62] 31.00%
c T7227] 1.8374]  6.66%] 85500 146.30 0.12] 6.00%)] N/
{Permacel 88.500 _89.30| 27.65%) 0.10] 5.00%
88.50] 103.30 0.09| 4.50%
500 HRS in R-125 -> 302 F 24 HRS "
A2 1.3779] 1.3735] -0.32%] 39.02] 42.90 0.04] 2.00%|N/C
Glass 39.02] 49.25] 30.70%] 0.04] 2.00%
39.02] 60.85 0.05] 2.50%
B2 0.6050[ 0.6027] -0.38%] 56.12] 55.90 0.52] 26.00%|N/C
JPolyester 56.12]| 50.70] -0.60%) _ 0.43] 21.50%
56.12] 60.75 0.70] 35.00%
c2 1.4518| 1.3762] -5.21%] 88.50] 117.00 0.08] 4.00%|Slight
IPermaceI 88.50] 124.70] 37.85%) 0.09] 4.50%|Darkened
88.50] 124.30 0.09] 4.50%
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TIE CORDS

I 500 HRS IN R-125 @ 140 F

WT | EXPWT | WT% | DP| BREAK [ BREAK | % ||STRETCH| %

CHANGE [ ViS || LOAD | LOAD |CHANGE]| (Inch) | ELONG

(AVE) | B | BRK

(ave) | LOAD
0.2789] 0.2801| o0.43%|N/C|l 28.36] 42.20] 0.20] 10.0%
28.36] 38.95/38.52%|  0.23] 11.5%
28.36| 36.70 0.23] 11.5%

500 HRS IN R-125 -> 24 HRS @ 302F
I

0.2601| 0.2576] -0.961%|IN/C|| 28.36] 30.00 T o0.44] 22.0%
28.36] 30.25( 9.02%| 0.42{ 21.0%
28.36| 32.50 | o0.39] 19.5%
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LEAD WIRE INSULATION

500 HRS INR-125 @ 140 F
D WT EXPWT | WT % || EXPVIS |BASEDIE| EXPDIE| DIE%
CHANGE (AVE) CHANGE
DVD 4.0130]  4.0188] 0.14%|IN/C 9.61] 10.10
A1 9.61] 9.95] -0.07%
| , 9.61] 8.76
DIMD|  4.3441]  4.3606] 0.38%|N/C 9.95 10.09
Bi 9.95 9.20] -2.55%
9.95 9.80
R-125 - -> 24 HRS @ 302F
DMD 4.0640]  4.0556] -0.21%[N/C 9.61] 7.89
A2 9.61] 8.75] -10.37%
| ] | 9.61] 9.20
—_ - ey (i
DIMD]  4.2724]  4.2640] -0.20%|[N/C 9.95]  7.85
B2 9.95| 8.90] -10.62%
9.95| 9.93
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Appendix K

Experimental Data for HFC-32 Exposure at
60°C(140°F)



TWISTED PAIRS WITHOUT VARNISH

500 HRS IN R-32 @ 140 F I
D WT EXPWT | WT% [EXP VI§BASE BRN EXP BRN |BRN OUT|IBASE DIE| EXP DIE
CHANGE out ouT % (AVE)
(AVE) CHANGE
A1l 24.2261] 24.2619]| 0.148%[IN/C 576 539 15.80f 11.85
576 553] -9.3%) 15.80] 13.93
B 576 475 15.80] 15.19
B1 | 24.0629] 24.1299] 0.278% |[N/C 736 704 11.62] 11.32
f 736 732] -2.6%fl 11.62| 10.49
| 736 714 11.62] 11.26
C1[ 21.9213] 21.9522] 0.141%|IN/C 579 449 16.58] 14.94
{ 579 417] -24.0%) 16.58] 14.54
i 579 454 16.58] 13.51
[—— y
R-32-->24 HRS @ 302 F
A2] 24.3791] 24.3741] -0.021%|N/C 576 569 T 15.80f 16.18
I 576 478] -7.5%) 15.80] 17.10
| . | 576 552 H 15.80] 13.07]
B2| 24.0555] 24.0491] -0.027%|N/C 736 631 11.62] 11.85
736 727] -5.6%| 11.62] 11.94
736 726 11.62] 11.34
21.9115( 21.9051] -0.029% 579 572 16.58] 17.66
579 488] -6.0%)f 16.58] 14.85
579 573 | 16.58] 15.62
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TWISTED PAIRS/WIRE A/WITH VARNISH

L 500 HOURS INR-32 @ 140 F
VARN [TWISTED| EXPT | WT% || EXP |[BASEDIE|EXPDIE| DIE% [| BASE | B | BRNOUT
PAIR WT | PAIR WT | CHANGE || VIS CHANGE || BURN | BURN %
OUT | OUT | CHANGE
Hﬁ o b _EE e
Plu-475 [22.1282{22.2030| 0.338%|N/C | 16.24] 10.29 430{ 342
OlA1 16.24] 14.96] -18.49%| 430] 471 -8.14%
L L 16.24] 14.46 430 372
Yly-390 [22.3223|22.4285| 0.476%N/C || 18.77] 18.72 510 467
elB1 18.77] 9.93! -24.67%ll s510] 385] -7.91%
S 18.77] 13.77 510 557
TIER-610 [21.6629]21.7377| 0.345%|N/C || 15.57] 14.49 442 309
elci 15.57] 14.25{ -17.17%) 442] 366] -24.28%
R 15.57] 9.95 442 329
Y-833 [21.7380{21.7708| 0.151%N/C || 12.04] 9.89 578 471
P 12.04] 10.40] -15.89%|| 578] 421] -22.43%
0 |_12.04] 10.09] 578 453
L]923 22.7043}22.8101 iN/C 16.76] 20.00 606] 556 E
Y {E1 f 16.76] 17.29] 2.53%) 606] 562] -9.90%)
A ] % 16.76] 14.26 606| 520 !
M 1SO-800 §21.8757/21.9263| 0.231%|IN/C || 19.08]broke || 580/ 475
I {F1 ' 19.08] 20.00] -0.24%) 580] 493] -19.48%
D 19.08| 18.07 Il 580 433
E 24 HOURS AT 302 F
U-475 §23.5462({23.5495( 0.014%{N/C || 16.24] 14.76 [ 430l 261
| JA2 | 16.24] 14.82] -20.96%| 430] 286] -36.28%}
M . | 16.24] 8.93 430 275
| [Y-390 [22.7659]22.7667] 0.004%|N/C | 18.77] 7.39 i 510] 482
DlB2 18.771 8.92] -54.00%) 510| 435 -9.22%
3| 18.77] _9.59 | _s10] 472
ER-610 [22.3267[22.3266] 0.000%N/C | 15.57] 11.58 {I 442] 346 i’
c2 15.57] 5.25] -54.68%| 442] 372| -22.40%]
| 15.57] 4.34 442] 311
Y-833 [21.5588{21.5543| -0.021%{N/C | 12.04] 11.76 578/ 573
D2 12.04] 10.05] -7.00%] 578] 554| -10.27%]
12.04] 11.78 578 429
22.4548| -0.004%|N/C || 16.76] 9.72 { 606| 492
E2 ( 16.76! 4.83] -59.01%| 606] 549| -16.45%
16.76] 6.06 606| 478
ISO-800 | 21.6654[21.6654 o.oooox.iN/c l 19.08] 12.28 580 577
F2 t | 19.08] 14.87] -28.85%|| 580] 448 -12.24%]
L i I 19.08|broke I 580f 502
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TWISTED PAIRS/WIRE B/WITH VARNISH

500 HOURS INR-32 @ 140F ]
VARN JTWISTED| EXPT WT% || XP || BASE | BXP DIE% {|BASE] B | BRNOUT
PAIRWT | PAIRWT |CHANGE|l VIS || DIE | DE |CHANGE||BURN|BURN] %
| OUT | OUT | CHANGE
Plu-475 |26.7675| 26.8676] 0.37%|N/C || 13.32| 14.04 746| 708
ola1 13.32] 11.07| -1.80%) 746] 705 -6.30%
L | _J[13.32] 14,13 746] 684
vIv-390 [23.6582] 23.8639] 0.87%|N/C |[12.28] 13.80 755| 724
E [B1 12.28] 14.66] 11.78%| 755] 726] -3.80%)
S 12.28] 12.72 755| 729 |
— —
TJER-610 [22.9426] 23.0361] 0.41%|N/C || 12.73] 11.17 734} 689
[ (o} 12.73] 12.32] .0.94%| 734] 731 .2.36%
R ‘ 12.73] 14.34 734] 730
Y-833 [23.5357[23.5557| 0.08%|N/C || 12.49( 10.63 734] 728
P D1 12.49} 12.10] -10.84%)| 734] 728] -0.91%
o) I 1 12.49] 10.68 734] 726
m==
Lfs23 26.3687] 26.5639] 0.74%N/C [ 14.38] 12.36 742] 730
Y JE1 I 14.38] 15.34] -3.18%| 742 724] -2.07%
AL _ |[ 14.38] 14.07 742] 726 ]
M [1ISO-800 | 23.2657] 23.3529] 0.37%|N/C || 12.29] 11.65 747] 795
I IF1 12.29] 12.28] -0.24%| 747] 738] 1.20%
D . 12.29] 12.85 747] 735
E R-32 --> 24 hours @ 302 F
U-475 [25.9263] 25.9345] 0.03%|N/C ] 13.32] 12.62 [| 746] 728
| JA2 13.32| 11.15( -10.71%|| 746] 714] -5.36%
LMH 13.32] 11.91 746| 676
| I¥-390 [23.5550] 23.5538| -0.01%|N/C || 12.28] 11.26 { 755| 731
DlB2 f 12.28] 11.00} -11.05%|| 755] 728] -3.38%
E - Il 12.28] 10.51 755| 730
IER610 [23.1543] 23.1452] 0.04%|N/C | 12.73] 12.04 { 734] 729
E JC2 12.73| 12.09] -14.45%|| 734| 678] -6.77%]
P 12.73] 8.54 || 734] 646
O [y-833 [22.5095| 22.5069 -o.omﬁN/C 12.49] 11.44 I 734] 700
X {D2 12.49] 11.66] -7.82%| 734| 699] -3.59%)
Y 12.49] 11.44 734] 724
N/C |l 14.38] 9.68 742} 711
IG fl 14.38] 10.30] -33.59%)| 742] 721] -4.18%]
L ‘ i 14.38] 8.67 742] 723
A [1SO-800 J28.9787| 28.9616] -0.06% I 12.29] 12.71 747] 732
S [F2 < IN/C || 12.29] 12.21] -1.19%| 747] 741] -1.41%
S i 12.29] 11.51 I 747] 728

K-3



TWISTED PAIRS/WIRE C/WITH VARNISH

*Left lid of Burnout Tester open to observe sample.

J500 HOURS INR-32 @ 140 F ] ,
VARN JTWISTED| EXPT | WT% || EXP || BASE| EXP | DIE% [|BASE| B&XP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS || DIE | DIE [CHANGE[IBURN[BURN| %
1 OUT | OUT | CHANGE
Plu-475 [23.4125|23.4419] 0.126%N/C {[15.10]10.54 469] 490
oJA1 fl15.10] 9.50|-33.71%|| 469] 471] 0.85%)
L _[15.10] 9.99 | 469] 458
vly-390 [22.1545[22.2518] o0.439%|N/C [[18.24[16.16 473] 560
E |B1 18.24/20.00| -2.85%| 473] 561] 13.11%
S | 18.24/17.00 |L473 484
TIER-610 [22.5643]22.6243] 0.266%|N/C [14.53[12.91 W a94] 278 T
Ec1 14.53[16.31] -8.74%)f 494! 340| -37.72%}
R 14.53/10.56 494] 305
24.9140]|24.9782 o.zse%iN/C i11.38 15.45 I 557| 504

| f 111.38{10.96] 35.94%) 557| 562] -7.72%
M ] 11.38/20.00 H 557] 476
| 923 23.2640]23.3627] 0.424%|N/C |[15.85]broke 503]°733
D [E1 | [l15.85]12.44]-21.51%) 503| 490 -3.58%
E | 15.85|broke 503{ 480"

1SO-800 J21.9105/21.9564 o.zos%HN/c {%14.?5 15.05 632| 446 i
P JF1 : [l14.75]17.77] 19.37%|| 632| 459] -24.47%]
0 l14.75/20.00 Il 632| 527
L R-32 --> 24 hours @ 302 F

P —

v JU'a75 |23.7752]23.7714] -0.016%N/C_15.10111.33] | 469] 545
A JA2 ' 15.10] 9.64]-34.83%| 469] 481 4.90%]
M _ 15.10] 8.55 469] 450
| V-390 |22.3536|22.3663] 0.057%|N/C_|18.24] 9.04 473] 435
D B2 I 18.24] 9.02]|-43.39%) 473| 384] 2.40%
E - | 18.24/11.63 473| 634

ER-610 [22.4434[22.4437] 0.001%|N/C [14.53[12.49 494] 334
I (o7 I ll14.53]11.94]-15.07%| 494
M . .
I Jy-833 [23.9644|23.9458 -o.o7s%|N/C % . )
D JD2 f l11.38]11.63] -8.23%J| 557
E 11.38/10.05

923 22.9571]22.9510 -o.ozmuN/c i15.85 7.06

E2 i fl15.85] 8.41]-56.38%jl 503

15.85] 5.27 503] 494
1SO-800 [21.7519[21.7516 -o.oom{N/c 14.75/13.29 632| 536
F2 i 114.75(11.31]-14.12%} 632] 571
i 114.75]13.40 it 632} 607
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HELICAL COILS/WIRE A

r 500 HRS IN R-32 @ 140 F
VARN | colL [exPcoiL| WT% JEXPVIS|| BASE | EXPBND | BND STRE:
WT WT | CHANGE BNDSTR| ST %
(AVE) CHANGE |
a Jr 8
P JU-475 ]39.3430| 39.5255| 0.464%|IN/C 73.73] 62.87 5
OJA1 73.73| _ 66.57) -11.55%f
L 73.73]  66.20 ;
| ———— -
Y{Y-390 [39.0693| 39.2649| 0.501%|N/C 43.78] 52.55 B
E |B1 43.78] 47.55| 9.11%}f
S 43.78]  43.20 :
p— e ———
TIER-610 J37.9682] 38.1777] 0.552%]|N/C 51.81] 48.65 7
Elct 51.81] 50.35| -0.47%f
R ] | 51.81] 55.70 ;
Y-833 |38.2552] 38.3730] 0.308%|NC | 9.85] 27.05 ]
P D1 9.85] 18.45[114.11%f
0o 9.85 17.77
e
L J923 38.7620| 38.9528| 0.492%|IN/C 41.28] 29.12
Y [E1 f 41.28] 37.92| -21.24%
A H 41.28] 30.50
M {1SO-800 |36.9588| 37.0676] 0.294%{IN/C 45.01] 27.20
I JF1 I 45.01| 28.07| -38.60%} |
D f 45.01] 31.60 :
E R-32 -> 24 HRS 302 F .
U-475 [39.4197| 39.4193| -0.001%fsmall || 73.73 5.70 :
l ockets| 73.73 9.60] -86.23%f |
M| ! 73.73]  10.70
| 39.1560| 39.1350{ -0. small 43.78] 12.75
D ockets| 43.78 6.88)] -80.06%}
E 43.78 6.57 :
37.8320 small 51.81 2.73
ce ocketsf  51.81 4.10| -92.90%}
A B 51.81 4.20 *f
39.1194| -0.111%|N/C I 9.85 11.50
I 9.85 7.10] -26.90%f
{ 9.85 3.00
small 41.28 29.77
ocketsf| 41.28] 15.27] -55.96%
| N S 41.28 9.50
37.2627] 0.001%|IN/C 45.01] 49.37

[ 45.01] 32.90| -18.99%}
| 45.01] 27.12
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HELICAL COILS/WIRE B

i

500 HRS INR-32 @ 140 F

VARN | COIL [EXPCOL| WT% [[EXPVIS|| BASE |EXPBND | BND STR};
wT WT | CHANGE BNDSTR| ST % |
(AVE) CHANGE |
PJu-475 [37.1538]37.4124] 0.696%|N/C 40.14] 59.80 |
OJA1 i I 40.14] 43.27| 38.12%)
1L N | [ 40.14] 63.25]
v = -
Y[y-390 [37.3189]37.6404] 0.861%]|N/C 36.12] 60.20 ,
E IB1 36.12] 57.82| 75.18%}
S 36.12] 71.80
TIER-610 |38.0592|38.2561 o.517%HN/c 35.96] 49.37
E Jct I 35.96] 48.35| 34.63%}
R I 35.96| 47.52
Y-833 ]36.9525/37.1375] 0.501%|IN/C 33.14|broke
P D1 i 33.14] 58.55| 83.77%])
o) i 33.14] 63.25 ‘
L]923 38.6222/38.8701| 0.642%}IN/C 40.52] 54.50 :
Y JE1 i | 40.52] 46.92] 21.82%)
A 40.52] 46.67 |
MJISO-800 |37.6491|37.7581 0.290%{{N/C i 20.20] 26.57 |
| JF1 fl | 20.20] 24.87] 28.61%}
D || || 20.20] 26.50
R
E R-32.> 24 HRS 302 F
U-475 |38.1236(38.1176] -0.016%|jsmall | 40.14] 26.82 |
! 40.14]  27.05| -34.86%}
M 40.14] 24.57 -
| 37.3841|37.7274 36.12] 25.90 g
DfB2 ocket || 36.12] 17.92] -36.81%}
E in Varn 36.12] 24.65 ;
ER-610 [37.2288[37.3500| 0.326%jsmall 35.96] 30.27 |
Ejc2 ocket I 35.96] 21.40] -31.60%}
Pl 35.96] 22.12 |
O]Y-833 [36.2789|36.2671] -0.033%}jsmall 33.14] 30.80 ;
X{D2 ocket | 33.14] 25.57] -17.85%}
Y in Vamn 33.14] 25.30 ?
923 38.6152|38.6101| -0.013%jlsmall 40.52] 11.00 |
Gje2 ocket | 40.52] 10.30| -74.58%}]
L in Vamn 40.52 9.60 ?
AJISO-800 J37.7990{37.7507] -0.128%|IN/C 20.20] 19.15 |
S|F2 it I 2020 17.52] -5.71%}]
S "r | 20.20] 20.47



HELICAL COILS/WIRE C

! in Varn
ER-610 [J37.3591137.2226] -0.365% sma!!i

500 HRS IN R-32 @ 140 F
VARN | colL [exPcolL] WT% [[ExPVIS|| BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR{ ST % |
(AVE) CHANGE |
. e
P Ju-475 ]38.3767|38.5541] 0.462%| N/C 51.21] 40.20
(o] I:¥! 51.211 68.27] 4.37%
LL _ 1L 51.21] 51.87
v[Y-390 [39.2515[39.4782] o0.578%| NiC 50.72| 48.82
E |B1 50.72] 45.95| -8.43%
S 50.72] 44.57
T 37.2554|37.4610] 0.552%|| N/C 58.33] 44.87
E|C1 58.33] 58.85| -15.26%
R 58.33| 44.57
= . |
Y-833 |37.5577|37.6008] 0.115%] N/C 5.84] 10.16 :
| {D1 5.84| 26.70|215.58%}
1M 5.84|broke
I {923 38.1450| 38.6672] 1.369%| N/C 49.26] 33.75
D |E1 49.26] 37.45| -27.63%}
E _ 49.26] 35.75 -
1SO-800 }37.5587] 37.6634] 0.279%]] N/C 36.08 9.70 ,
P [F1 36.08] 32.17| -19.82%}
10 36.08] 44.92 '
L R-32-> 24 HRS 302 F ,
Y JU-475 ]38.1246]38.1192| -0.014%) small
A JA2 [loockets
FM [in Vam
| fy-300 [38.8664]38.8773] 0.028%| small
D B2 lpockets
E

37.6547

39.2108

38.5920

38.5496

pockets|| 58.33 3.00
jLin Varn 58.33
-0.266%| N/C % 5.84

I  5.84

39.2013

-0.024%

pockets"

-0.110%

in Varn !

N/C
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SINGLE MAG WIRE WITHOUT VARNISH

500 HRSINR-32 @ 140 F

D WT ] BXPWT | WT %
CHANGE
A1l 4.7835| 4.7904] 0.144%
[YES |
B1] 4.8552] 4.8697] 0.299%| N/C
1
== F i I SES——— .
C1] 5.5652] 5.5748] 0.173%] N/C
=3
i R-32 -> 302F 24 HRS
A2l  4.6566] 4.6557] -0.019%] N/C
YES
ﬁ ———--—-_——4
B2| 4.8191] 4.8198] 0.015%|] N/C
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SINGLE/WIRE A/WITH VARNISH

500 hrs in R-32 at 140 F
VARN | WIREWT [EXPWRE| WT% | BXP
WT | cHaNGE | wis
Plu-475 5.3667| 5.3852] 0.345%| N/C
oja1 :
L e ——— e
vfy-390 5.5409] 5.5682] 0.493%| N/C
E [B1
s
TlER-610 5.1505] 5.1625] 0.233%| N/C
E fc1 YES
R r——— it
Y-833 4.8197] 4.8263 0137%Ii N/C |
P D1 IYES
Lfo23 5.4649] 5.5152] 0.920%| N/C
v lE1 INO
A
Mliso-so0 ] 5.3180] 5.3338] 0.297%| N/C
I IF1 [YES
D |
e —
E R-32-> 24 HRS @ 302F
L
U-475 5.4166] 5.4174] 0.015%] N/C
I JA2 NO
ML
| i N/C |
D|B2 | finO
E ——
N/C
IIYES
_,__ﬁ
4.9728] 4.9725 ooos% N/C
flYES
5.4244 -0.033°/o| N/C
L____INo
N/C
| INO
|
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SINGLE/WIRE B/WITH VARNISH

R-32 at 140 F
VARN IWIREWT|EXPWRE| WT% [EXPVIS| BXP
WT CHANGE FLEX

PlU-475 | 4.7536] 4.8165| 1.323%| N/C

o) I NO
Y 5.1664] 0.252%| N/C

E NO
S ==

T 5.1285] 0.305%| N/C

E YES
R

5.0216] 0.374%| N/C

P D1 YES
0

Lfo23 5.0176] 5.0471] 0.588%|] N/C

4 3 i NO
A

M|iISO-800 | 5.0771] 5.0910] 0.274%| N/C

I IF1 | NO
D

E| R-32-> 24 HRS @ 302F

U-475 | 4.8150] 4.8180] o0.082%|| N/C
| jA2 fi INO
| Jy-390 | 5.1780] 5.1615]. -0.319%] N/C
DB2 | IINO
E\

ER-610 | 5.2016] 5.1971] -0.087%|] N/C
Elc2 f {YES
=]

Joly-833 [ 5.0204] 5.0182| -0.044%| N/C
x Jo2 | IYES
Y

923 5.0068] 5.0080| 0.024%f N/C
G [E2 { N0
L
A [1SO-800 | 5.2100] 5.2136] 0.069%| N/C
S IF2 I -liNO
Sl A
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SINGLE/WIRE C/WITH VARNISH

R-32 at 140 F ]
VARN [WIREWT | EXPWIRE | WT% [IEXP WIS]
WT CHANGE
PJu-475 5.4099] 5.4291| 0.355%|N/C
oja1
L TR EEESES—— I I m——
vly-390 5.2117] 5.2370] 0.485%|N/
ElB1
s
TJER-610 5.5031 5.5118] 0.158%]JIN/C
Efc1
R
Y-833 4.8109] 4.8196] o0.181%N/C |
I (o} | (YES
M
| Jo23 5.5256] 5.5486] 0.416%|N/C
D JE1 (INO
E ]
1S0-800 | 5.3274] 5.3384] 0.206%|N/C
P JF1 I [[nO
(@ f |
L R-32 -> 24 HRS @ 302F ,
—
Y Ju-475 5.3004] 5.3028] 0.045%|IN/C |
A A2 INO
'k ]
I fy-390 5.3558| 5.3562] 0.007%|IN/C
D|B2 | INO
E _ J"L_===I] —
ER-610 | 5.6200] 5.6206] 0.011%|IN/C
I jc2 _ (YES
M
I fv-833 4.8195| 4.8196] o.ooz%}N/C %
D jD2 i IYES
E
923 5.5091] 5.5148] 0.103%|IN/C
E2 | N0
1SO-800 | 5.4299] 5.4301 o.oo4%HN/c |
F2 iNO
1 —
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Varnish Disks

500 HRS INR-32 @ 140 F
D WT EXPWT

U-475 2.0610 2.2277

A1

| L |[Flexible
Y-390 2.2609] 2.4151] 6.82% N/C slightly.
B1 Imore
ifexible ]|
ER-610 2.1411 2.3385| 9.22%|[N/C fmore
C1 lflexible

.LL—J

TE——
Y-833 1.9698 2.1565 9.48%| lfIGXIble

923 1.6573 1.7579 6.07%‘__I|_ghtly ﬂmore "

E1 | warped |lflexible
ISO-800 | 1.6188]  1.6967 4.81°/:]sli htl
F1 more

f liflexible

R-32--->302F for 24 HRS

-2.11%limany  llbrittle
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SHEET INSULATION

500 HR IN R-32 @ 140 F
ID WT [EXPWT| WT % [|SAMPLE|| BREAK | SAMPLE | TENSILE| TENSILE %
CHANGE]| WIDTH {| LOAD THICKNESS{ STR | STREXP | CHANGE
. Mils BASE , TENSILE
NO/MY/NOf4.6528{4.9171] 5.68%| 0.381[|122.30f 21 17.4] 15.29
A1 0.364[j114.60f 21 17.4] 14.99] -12.13%
0.384[|125.70 21 17.4] 15.59
DA/MY/DA J4.5349(4.7017 3.68%| 0.527][131.900 21 13.7]  11.92
B1 0.4311111.10f 21 13.71  12.27] -12.19%
0.476ll118.908 21 13.7] 11.89
MYLAR MO J2.1239{2.2094] 4.03%| 0.432]j 89.90f 10 21.71  20.81
Jcr 0.493] 97.651 10 21.7] _19.81] -6.71%
0.477] 95.95] 10 21.7] 20.12
NO 410 [2.0229[2.1510] 6.33%| 0.531] 98.05f 11 18.7] 16.79
D1 0.422l 81.55 11 18.7] 17.57] -7.71%
0.501j| 96.00f 11 18.7] 17.42
NO MI 418 |2.5480]2.6046| 2.22%)] 0.475|| 23.45 9 7.5 5.49
E1 ' 0.480ff 24.30f 9 7.5 5.63{ -24.87%
JL0.490] 25.55 9 7.5 5.79
IMEL 228 ]2.3562{2.4685] 4.77%)] 0.470}| 86.80f 10 21.7] 18.47
F1 0.395| 76.95) 10 21.7]  19.48] -11.43%
0.495] 97.55§ 10 21.71  19.71
->24 HF!S@302F --> 302 F
INO/MY/NO5.0134{5.0066| -0.14%} 0.381}{144.108 21 17.4] 18.01
A2 0.361/1131.10f 21 17.4] 17.29] 1.48%
0.5051187.400 21 17.4] 17.67
DA/MY/DA §4.4380(4.4317] -0.14%§ 0.340| 95.450 21 13.71  13.37
B2 0.365[107.400 21 13.7] 14.01] -0.53%
0.42 119.10% 21 13.7] 13.50
MYLAR MO [2.3016]2.3074] 0.25%§ 0.392|| 79.600 10 21.7]  20.31
c2 0.530[107.50f 10 21.71 20.28] -7.63%
0.385( 75.25] 10 § 21.7] 19.55
NOMEX 41(§2.5629{2.5573} -0.22% 0.438{} 91.63! 10 18.7] 20.91
D2 0.492[1101.80f 10 18.7] 20.69] 10.98%
0.502]]103.70F 10 18.7] 20.66
NO/M! 418]2.2461]2.2466] 0.02%{ 0.527] 29.5008 9 7.5 6.22
E2 0.480{ 25.45 9 7.5 5.89| -19.35%)
0.487 26.4 9 7.5 6.03
MEL 228 }2.2656{2.2710 o.24°/4Lo.474“ 78.55| 10 21.7] 16.57
F2 0.436| 83.400 10 21.7] 19.13] -15.78%,
0.522| 99.85] 10 21.7] 19.13
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SHEET INSULATION ---- HFC-32 @ 140°F(60°C)

After 500 hour exposure @ 140°F(60°C)
D STRETCH|| % BASE || ELONG || BASE |EXPDIE] DIE% | VISUAL EXP
(inch) || ELONG|| ELONG % DE CHANGE
(AVE) [ICHANGE|l (AVE)
NO/MY/NO 1.23}| 30.8%) 20.0% >18.97|>14.84 iIN/C
A1 0.96) 24.0%| 20.0%| 38.8%|>18.97|>14.14lflash
1.26) 31.5%| 20.0% >18.97]>14.40
DA/MY/DA 0.62 31.0%| 46.0% >15.27]>12.47] N/C
B1 0.61} 30.5%| 46.0%]| -33.3%|>15.27]>13.36flash
0.61}| 30.5% 46.0% >15.271>12.93]
MYLAR MO 3.21]]160.5%]] 131.0%| >14.91{>13.17 EN/C
C1 3.00l|154.5%|| 131.0%| 21.9%[>14.91]>13.24]flash |
3.28/164.0% 131.0‘4 >14.91[>13.34 |
INO 410 0.74H 18.5%| 17.0% 10.67] 11.17 INn/C
D1 0.79 19.8% 17.0%]l 13.2%|| 10.67{ 11.20 3.3%
0.78] 19.5%| 17.0% 10.67] 10.71
INO MI 418 0.07§ 1.8% 4.0% 10.23] 10.25 N/C
E1 0.07f 1.8% 4.0%|| -56.3%) 10.23] 8.50] -6.1%)
0.078 1.8% 4.0%) 10.23| 10.07
MEL 228 3.3711168.5%|| 160.0% >14.22|>13.26 N/C
F1 3.490174.5%| 160.0%| 9.7%|>14.22]>13.81{flash |
3.67183.5%||_160.0% >14.22]>12.20
After 500 hour exposure plus a 24 hour airbake at 302°F(150°C)
[NOMY/NOJl _1.00f 25.0%] 20.0% >18.97]>14.96 Ifew bubbles
A2 0.930 23.3%|| 20.0%| 20.4%|>18.97{>13.71|flash  Jbetween
0.96§ 24.0% 2°'°%r >18.97|>14.21 layer ‘
DA/MY/DA 0.47 23.5%]] 46.0% >15.27|>13.94 Ifew bubbles
B2 0.56f] 28.0%| 46.0%| -43.8%|>15.27|>13.21|flash__ fbetween
r 0.528 26.0% 46.0% 3
| bt ‘IL-,“
MYLAR MO 2.941147.0%i] 131.0%) . . IN/C
c2 3.170158.5%| 131.0%l 10.1%{>14.91{>13.61lflash
2.54}127.0%| _131.0% >14.91]>12.42 }
0.66f 16.5%|| 17.0% 10.67] 10.60 N/C
0.610 15.3%|| 17.0%| -3.4%l 10.67] 11.07] 6.0%]
0.708 17.5%| 17.0% 10.67] 12.27 F
0.08] 2.0% 4.0% 10.23] 10.95 N/C
0.06f 1.5%| 4.0%) -58.3%|| 10.23] 9.94] -4.1%]
0.06f 1.5%, 4.0%] [ 10.23] 8.55 }
3.14§157.0%|l 160.0%) >14.22]>14.23] Few
3.09154.5%|| 160.0%) -0.8%|>14.22|>12.39]flash  Joubbles
3.29164.5%|] 160.0% >14.22|>13.46] | |
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SLEEVING

500 HRS IN R-32 @ 140 F

0.4051

0.4219

Bubbles

between |

Some delamination

Pockets

Pocec hre

mylar pulled awa
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TAPE

SQ0HRS INR32.@ 140F
P e ——— e e ——
D WT [EXPWT| WT% [ BREAK | BREAK % JISTRETCH|%
CHANGE | LOAD | LOAD | CHANGE || (INCH)
(AVE) PP BRK
LOAD

A1 1.4662| 1.4682] 0.14%) 39.02] 46.20 0.06] 3.00% N/C
Gass - 39.02] 41.95] 15.75%F 0.06] 3.00%

39.02) 47.35 0.06] 3.00%
B1 0.6329| 0.6543] 3.38%| 56.120 59.55 0.63] 31.50% N/C
koiyester 56.12) 51.15| 2.52%8 0.45] 22.50%

56.12F 61.90 0.75] 37.50%]
fc1 1.3595) 1.3650] 0.40%}§ 88.50) 96.60 0.14] 7.00% N/C
Permacel 88.50] 83.70] -7.68%§ 0.14] 7.00%

88.50] 64.80 0.13| 6.50%

500 HRS in R-32 -> 302 F 24 HRS

A2 1.3560] 1.3593] 0.24%j 39.02] 41.20 0.05] 2.50%|N/C
Glass 39.02] 44.92] 23.56%] 0.07] 3.50%

39.02] 58.52 0.05] 2.50%
B2 0.5705| 0.5708] 0.05%| 56.12] 59.10 0.71] 35.50%]N/C
Polyester 56.12] 53.12] 0.69%8 0.51] 25.50%

56.12] 57.30 0.63[ 31.50%
c2 1.4109] 1.3579] -3.76%} 88.50] 74.47 0.10l 5.00%IN/C
Permacal 88.50 58.77] -11.28 .0.06] 3.00%

88.50] 102.30 0.10] 5.00%
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TIE CORDS

500 HRS IN R-32 -@- 140 F
iD WT EXPWT | WT % [ EXPll BREAK | BREAK % ||STRETCH %
CHANGE || VIS)| LOAD | LOAD |CHANGEl (Inch) | ELONG
(AVE) (D BRK
(ave) | LOAD
A1 0.2670| 0.2721 1.91%|IN/C | 28.36] 36.65 0.37| 18.5%
28.36] 33.95}25.94% 0.34] 17.0%
28.36] 36.55 0.34] 17.0%
500 HRS IN R-32 -> 24 HRS @ 302F
.
A2 0.2680| 0.2624| -2.09%|N/C| 28.36] 33.27 0.39] 19.5%
28.36] 31.67| 8.12% 0.38| 19.0%
28.36] 27.05 0.35] 17.5%
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LEAD WIRE INSULATION

500 HRS IN R-32 @ 140 F |

D WT EXPWT | WT % | EXPVIS |BASEDIE| EXPDIE]|  DIE%%
CHANGE (AVE) CHANGE
{DvD 4.0420]  4.0576| 0.39%|N/C 9.61] 8.64
A1 9.61] 9.37] -4.13%
B 9.61] 9.63
DIMD] _ 4.3599] 4.4126] 1.21%|N/C 9.95 8.42
B 9.95| 9.07 -9.41%
9.95 9.55

R-32 - -> 24 HRS @ 302F

DMD 4.1134]  4.1122] -0.03%|N/C 9.61] 8.90
A2 9.61] 9.14] -4.13%
I 961 9.60 .

[OT™MD]  4.3652]  4.3633] -0.0a%NG | .95 9.94
B2 | fl 9.95| 7.06] -4.25%

| f 9.95| 11.58
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Appendix L

Experimental Data for HFC-143a Exposure
at 60°C(140°F)



TWISTED PAIRS WITHOUT VARNISH

‘1500 HRS IN R-143a @ 140 F }
D WT EXPWT [ WT % [[EXP VIS|BASE BRN| EXP BRN [BRN OUT||BASE DIE| EXPDIE [ DIE %
CHANGE our out % (AVE) CHANGE
(AVE) CHANGE
A1l 24.6950] 24.6989] 0.016%|N/C 576 546 15.80] 19.03
576 561 -6.5%| 15.80] 18.70| 18.4%
576 509 15.80] 18.37
H S
B1] 22.8557| 22.8670] 0.049%]|[N/C 736 735 11.62] 12.02
736 733 -0.3%f 11.62] 12.31] 1.5%
| |__736 733 11.62] 11.04
Cil 24.7617| 24.7638| 0.008%[IN/C 579 494 16.58| 11.87
579 553] -10.1%) 16.58] 17.15] -12.8%
579 514 16.58] 14.36
R-143a-->24 HRS @ 302 F 7
A2l 24.5883| 24.5695| -0.076%|N/C 576 599 i 15.80] 12.16
B 576 581 0.6%| 15.80| 17.79] -0.1%
576 558 15.80] 17.42
B2l 22.5195| 22.5155| -0.018%|IN/C 736 730 11.62] 10.83
736 730] -0.8%) 11.62] 10.09] -8.0%
. I 736 730 11.62] 11.14
c2l 24.3511] 24.3490] -0.009%|N/C 579] 501 | 16.58] 17.00
579 528| -16.5%|] 16.58] 10.52] -12.4%
579 422 i 16.58| 16.06
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TWISTED PAIRS/WIRE A/WITH VARNISH

500 HOURS IN R-143a @140 F
VARN ITWISTED| EXPT WT% | EXP IBASEDIE|EXPDIE] DIE% BASE B¢ | BRNOUT
PAIR WT | PAIR WT | CHANGE || VIS CHANGE || BURN | BURN %
| OUT | OUT | CHANGE
—
Plu-475 [23.3173|23.3265| 0.039%|N/C | 16.24] 20.00 430f 371
ola1 | 16.24] 20.00] 12.58%| 430] 368| -22.25%
L | 16.24] 14.85 [ a30] 264
Y]Y-390 ]22.6923(22.6999 o.oaa%liN/C 18.77| 20.00 [ 510
E|B1 1 18.77] 14.09] -23.92%|] 510
s {| 18.77] 8.75 [ 510
TIER-610 J22.5762[22.5798] 0.016%|N/C | 15.57| 13.04 [ 442] 366
EJC1 | 15.57] 13.09] -9.51%| 442] 391| -14.48%,
R 15.57| 16.14 442] 377
Y-833 [21.2975[21.3001 o.o12%iN/C 12.04] 13.29 578 555
P D1 i 12.04] 10.09] -7.34%) 578] 567] -4.27%
0 12.04] 10.09 578 538
L 22.6943 o.oss%%N/C [ 16.76]broke 606] 452 -
Y f | 16.76] 20.00] 19.33%| 606] 405] -25.91%
A 16.76] 20.00 606] 490
IM JiSO-800 J21.5037[21.5047 o.oos%HN/C { 19.08] 20.00 580] 481
I JF1 | 19.08] 20.00] 4.82%] 580 511] -10.69%
D I 19.08] 20.00 | sso] s62
E 24 HOURS AT 302 F T
U-475 ]23.4289[23.4304| 0.006%|N/C || 16.24] 20.00 430 369
| JA2 f 16.24] 20.00] 23.15%) 430] 378 -19.84%
M } 16.24] 20.00 430] 287
| 0.005%[N/C I 18.77] 20.00 510/ 485 i
D ( 18.77] 20.00] 6.55%| 510 449 -4.44%}
E | 18.77] 20.00 510] 528
0.008%N/C [ 15.57] 15.94 442 384
f 15.57] 15.50] -4.73%|l 442] 380| -12.97%}

-14.07%)

16.76

| 16.76

19.33%]|

_,

1
} H 16.76
N/C | 19.08
1

14.45 580
[ 19.08] 16.01 -19.1673" 580] 460
il | 19.08] 15.81 580f 561
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TWISTED PAIRS/WIRE B/WITH VARNISH

500 HOURS IN R-143a @ 140 F
VARN [TWISTED| EXPT | WT% || XP || BASE [ DX | DIE% ||BASE| BXP | BRNOUT
PAIR WT | PAIR WT | CHANGE|| VIS DIE DIE | CHANGE j|BURN | BURN %
OUT | OUT | CHANGE

Plu-475 |22.4180] 22.4280| 0.04%|N/C |{ 13.32] 12.58 746] 719
OJA1 13.32| 10.81] -13.11%|| 746] 730] -4.83%
L 13.32] 11.33 746] 681

= — =

vly-390 |24.4351] 24.4480] 0.05%|N/C |[ 12.28] 10.69 755] 740
ElB1 12.28] 12.55| -5.37%|| 755| 736] -2.56%
S JL 12.28]broke 755] 731
TIER-610 |22.8381] 22.8474] o0.04%|N/C |[ 12.73] 10.80 734] 642
E Jct 12.73] 13.04| -4.95%|| 734] 728] -4.77%
R 12.73] 12.46 | 734] 727

v-833 [21.4211] 21.4328] 0.05%|N/C [ 12.49] 11.95 [ 734] 706
PID1 12.49] 11.38] -7.21%|| 734] 698] -7.08%
oda%_—;%=—-———-i=¥”“# 734_§ig====m
L{o23 22.3550] 22.3653] 0.05%|N/C [ 14.38] 11.65 742] 726
Y JE1 14.38] 11.40] -19.82%)| 742| 726] -2.25%
A 14.38 11.54] [742] 724
FM 1SO-800 [23.3855] 23.3542] -0.13%N/C } 12.29] 12.02 [ 747] 726

I JF1 | 12.29] 12.47] 1.95%| 747] 730] -2.28%
o] I ff 12.29] 13.10 747| 734
E R-143a --> 24 hours @ 302 F

U-475 [22.4680[22.4703] 0.01%|N/C || 13.32] 13.62 [ 746] 683

I JA2 13.32] 13.46] -0.38%| 746| 712| -5.54%
M 13.32] 12.73 746] 719

| 22.7973] o. 12.28] 12.60 H 755] 734

D]B2 12.28] 13.11] 1.19%|| 755| 738] -2.52%
E } !!12.28 11.57 { 755| 741

ER-610 ]22.7974] 22.8029 o.oz%i N/C |l 12.73] 11.32 734] 732
E |c2 | 12.73] 10.47] -14.64%|| 734] 730| -0.59%
P 12.73] 10.81 734] 727
olY-833 ]21.9966| 21.9925} -0.02%|N/C { 12.49] 10.91 734| 683
X ID2 Il 12.49] 10.65]-10.73%| 734] 718] -5.59%
Y 11.89 [ 734] 678

923  [22.5370] 22.5405 o.oz% N/C . [ 742] 725
G |E2 14.38] 12.18] -16.09%|| 742| 730] -2.29%}
L | 14.38] 12.10 =_’ 742] 727
A {1S0-800 [23.6019] 23.6012] 0.00%] Il 12.29] 12.43 747| 662
S |F2 IN/C || 12.29] 12.57] -1.44%| 747]| 664] -11.24%]
S { J 12.29] 11.34 | 747] 651 ||
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TWISTED PAIRS/WIRE C/WITH VARNISH

500 HOURS IN R-143a @ 140 F
VARN |TWISTED| EXPT | WT% || BXP [||BASE| EXP | DIE% ||BASE| EXP | BRNOUT
PAIRWT | PAIRWT | CHANGE || VIS || DE | DIE |CHANGE{BURN|BURN| %
OUT | OUT | CHANGE
PJu-475 }]25.0103[25.0220 o.o47%|fN/C 15.10/13.52 469] 371
(o] I'Y] 15.10{11.54] -6.27%|| 469] 368 -23.67%
L 15.10[17.40 469] 335
vYIy-390 [22.0759]22.0851| 0.042%|N/C [|18.24]15.20 473| 403
ElB1 18.24]20.00{-10.38%) 473] 547] 2.68%
S 1 18.24]/13.84 473| 507
TIER-610 J21.6449]21.6517] o0.031%|N/C [[14.53][15.56 494] 390
elct 14.53]10.00] -6.03%| 494 394] -21.93%
R | 14.53[15.40 | 494] 373
Y-833 [20.9431[20.9442] 0.005%|N/C [[11.38]11.37 1 557] 535
(I o} 111.38{10.87] -1.55%|| 557| 565 -6.28%)
M ] 11.38{11.37 557| 466 |
I 923 20.9033/20.9117 o.o40%iN/C {15.85 broke [T503] 450
D JE1 fi 1115.85]11.77] -29.75%|| 503| 483] -10.40%
E 15.85{10.50 503] 419
[IS0-800 [21 9538 21.9559 o.o10%§}N/c {14.75 13.75 632] 594
P JF1 | fl14.75[20.00] 21.47%| 632| 464| -13.77%
o) f 114.75120.00 | 632} 577
L lR-143a --> 24 hours @ 302 F
Y JU-475 J21.7230{21.7256 0012%]|N/C 15.10{15.15 469] 274
A JA2 [l15.10013.15]-10.26%|| 469 245] -41.36%
M 15.10/12.35 306
[ 21.9468{21.9493 oo11%HN/C {18 24{10.95 473
D 118.24]13.50}-30.98%| 473] 540] 1.06%}
E } {18 .24/11.68 473| 407
21.4988/21.5023| o. 016%{N/C 14.53{15.68 494] 364
114.53]14.05]-14.57%) 494] 402] -24.90%
_ % 14.53] 7.51 494| 347
20.8780/20.8776 oooz%}N/C 11.38]12.01 557] 432
11.38]11.83] -2.78%|l 557 452| -16.40%]
[ Jl11.38] 9.35 557] 513
21.9606] -0. oee% N/C 15.85/20.00 { 503] 671
15.85/20.00] 26.18%| 503] 520] 12.06%
15.85/20.00 503| 500 “
21.8644 oo11%HN/C ii14 75/16.30 { 632| 585
ll14.75]18.96] 8.43%) 632] 569] -8.81%)
|| f14.75(12.72 | 632} 575 |

L-4



HELICAL COILS/WIRE A

500 HRS IN R-143a @ 140 F
VARN | COIL |EXPCOL| WT% |EXPVIS| BASE
WT WT | CHANGE BNDSTR
(AVE)
P Ju-475 }39.1065] 39.1215] 0.038%||N/C 73.73
oja1 73.73
L 73.73
vlv-390 [39.2553] 39.2701] 0.038%|N/C 43.78
E |81 43.78
S 43.78
1[ER-610 138.0860| 38.0971] 0.029%|N/C 51.81
E fc1 51.81
R 51.81
Y-833 [36.9922] 36.9987] _. _ N/ 9.85
p Ip1 O.0R 9.85
lo 9.85] 5.00
L fo23 39.0071] 39.0216] 0.037%|N/C 41.28] 45.60
Y |E1 41.28] 40.70] 6.91%
A 41.28] 46.10
M [1SO-800 [37.4284| 37.4468] 0.049%|N/C 45.01] 57.55
I {F1 45.01]  44.37| 13.22%}
D 45.01] 47.95
E R-143a -> 24 HRS 302 F
U-475 [38.6243] 38.6222| -0.005%|N/C 73.73] 77.32
I JA2 73.73] 81.65
M | 73.73] 72.72
| [Y-390 [29.6367] 39.6364[ -0.001%|N/c || 43.78] 52.70
D |B2 | 43.78
E 43.78
ER-610 |38.3360] 38.3327] -0.009%|N/C
c2 |
37.7033] -0.047%]|N/C
37.4689] 37.4715] 0.007%|N/C
36.4542 36.4522 [N/C .
F2
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HELICAL COILS/WIRE B

I ISOO HRS IN R-143a @ 140 F

VARN | COIL |EXPCOL| WT% [EXPVIS| BASE | EXPBND | BNDSTR
WT WT | CHANGE BNDSTR| STR % |
(AVE) CHANGE |}
— e
PJU-475 [36.9782]36.9946] 0.044%|IN/C 40.14| 30.42
oja1 40.14] 35.95| -15.35%
L 40.14] 3557 i
vlv-390 [37.8674[37.9066] 0.104%|N/C 36.12] 31.75
E IB1 36.12] 36.47 -2.28%
S J|_36.12] 37.67
TIER-610 [36.6769]36.6698] -0.019%|N/C || 35.96] 35.87
E jc1 | 35.96] 33.85 -0.94%
R _ 35.96] 37.15
Y-833 [36.8205|36.8364 0.043%|N/C { 33.14]*3
P D1 I 33.14] 33.97] 2.50%
o) ! 33.14[*2
Lf923 37.2599|37.2741| 0.038%|N/C 40.52] 33.25
Y |E1 40.52] 33.45| -15.99%
A I 40.52] 3542] |
M 35.9889(36.0120] 0.0684%|IN/C 20.20] 17.25
| 20.20] 19.85| -7.06%
D 20.20] 19.22
E R-143a -> 24 HRS 302 F |
_
U-475 [37.4278]37.4299| 0.006%|N/C 40.14] 34.67
l 40.14] 34.42| -12.69%
M i | 40.14] 36.05] |
| 37.0193[37.0215| 0.006%]||Varnish ir 36.12] 33.80
DiB2 Pockets| 36.12] 31.62] -11.18%
E 36.12] 30.82
: - —o0.12] 3082 1
37.8022|37.8032] 0.003%|N/C 35.96] 37.07
EjC2 35.96] 34.67] -1.69%
p 35.96] 34.32
ojy-833 N/C 33.14] 34.55
X D2 | 33.14] 40.25] 12.85%
Y 33.14[*2
37.2297 N/C 40.52] 33.12
G | f  40.52] 34.10] -15.91%
L i _40.52) 35005 M
A 36.8258 N/C 20.20] 18.42
S i 20.20] 13.95| -25.30%
S f 20.20] 12.90

L-6
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HELICAL COILS/WIRE C

500 HRS IN R-143a @ 140 F
VARN [ CoOlL [expcolL| wT% [|[EXPvis| BASE [EXPBND| BNDSTR
WT WT | CHANGE BNDSTR{ SR % |
(AVE) CHANGE |
P Ju-475 |38.4495|38.4639] 0.037%|| N/C 51.21| 46.35
(0] I:§ 51.21) 64.67| 8.11%}
L 51.21] 55.07
Y|Y-390 [39.1847|39.2044| 0.050%{ N/C 50.72
E }B1 50.72
S _|L_s0.72
TIER-610 |37.4345|37.4468] 0.033%| N/C .
E }C1 -15.32%}
R )
Y-833 [37.4125[37.4167] 0.011%| N/C | .
| {D1 {
M l
—— = 3
| 923 39.6007| 39.6162| 0.039%|| N/C
D |E1
E
ISO-800 [38.4180| 38.4298| 0.031%|| N/C -
P {F1 ) 33.61%)
s} 36.08] 66.17
—
L R-143a-> 24 HRS 302 F
Y 38.1498| 38.1509] 0.003%| N/C 51.21] 50.95
A 51.21] 71.30] 23.49%
M : | 51.21] 67.47
I 39.5508) 39.5499| -0.002%) N/C il' 50.72] 44.90
D | 50.72] 44.97] -10.36%]
E || s0.72] 46.52
37.4689| 37.4684 N/C 58.33] 57.30 _-
I 58.33f 52.65| -5.11%f
M 58.33] 56.10
I 37.4496] 37.4396| -0.027%|| N/C 5.84 5.00 .
D 5.84] 11.00] 36.99%)
E 5.84|broke :
923 38.6940| 38.6938| -0.001%|| N/C 49.26] 49.92 A
E2 49.26] 32.82| -15.95%}
49.26] 41.47 :
1ISO-800 §37.4176{37.4136} -0.011%{l N/C 36.08] 36.60 ;
F2 f 36.08] 54.85] 15.18%]
| 36.08] 33.22 1
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SINGLE MAG WIRE WITHOU 1 VARNISH

I [500 HRS IN R-143a @ 140 F
D WT EXPWT | WT %
CHANGE
A1l  4.5234] 4.5264] 0.066%
B1| 5.3852] 5.3919] 0.124%] N/C
YES
c1| 5.3552] 5.3042] 0.728%| N/C
[[YES |
| L
R-143a -> 302F 24 HRS P
A2] 4.5243] 4.5259] 0.035%) N/C |
: YES
B2l 5.3884] 5.3905] 0.039%| N/C |
| | [YES
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SINGLE/WIRE A/WITH VARNISH

500 hrs in R-143a at 140 F
VARN | WIREWT |EXPWRE| WT% | BXP
WT | CHANGE| viS
Plu-475 5.4529| 5.4560] 0.057%| N/C
ola1
v [y-390 5.1271] 5.1334] 0.123%| N/C
E |B1
S‘==-_-——__ﬂ 1
TIER-610 4.6797] 4.6815[ 0.038%| N/C
E [ct
R 3%
Y-833 3.4945] 3.4962[ 0.049%| N/C
P |D1
o)
Lf923 5.3251] 5.3318] 0.126%] N/C |
Y [E1 | Ys)
A
——
IMliso-s00 [ 5.2872] 5.2886] 0.026% N/C{
1 IF1
D
E R-143a-> 24 HRS @ 302F
U-475 5.4147| 5.4174] 0.050%] N/C
| Ja2
M
| == =
1 {Y-390 5.0629] 5.0638] 0.018%| N/C
DIB2
E
ER-610 4.6809] 4.6826] 0.041%] N/C |
lc2 v
Y-833 5.1197] 5.1222 o.o49%ﬂ N/C{
D2 I IlYES
923 5.4206] 5.4230 o.o44°/.i N/C
E2 |
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SINGLE/WIRE B/WITH VARNISH

I I R-143a at 140 F

mg— < —

VARN JWIREWT| EXPWIRE| WT %
WT CHANGE FLEX
Plu-475 | 5.2250] 5.2289 o.o7s%l N/C
ojAa1
Yly-390 | 5.4727] 5.4768] o0.075%| N/C
E 81 NO
S
TIER-610 | 5.2696] 5.2726] 0.057%)] N/C
Elc1 YES
R d
Y-833 | 5.1963] 5.1985] 0.042%)] N/C |
P o1 YES
O -
Lf923 5.5336] 5.5378] 0.076%] N/C
Y [E1 I 1
A ”
MJiIso-s00 [ 5.7690] 5.7717 o.o47%ﬂ N/C i
I IF1 i {INO
D f
E R-143a -> 24 HRS @ 302F |
U-475 | 5.1490] 5.1502] 0.024%

0.031%

5.2254

0.063%
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SINGLE/WIRE C/WITH VARNISH

R-143a at 140 F
VARN | WIREWT | EXPWRE | WT% [EXP VIS
WT CHANGE
pJu-475 5.2255| 5.2255| 0.000%|N/C
oja1
L —
v{y-390 5.2319] 5.2326] 0.013%|N/C
Els1
S
—— e — -
T{ER-610 | 5.2029] 5.2001] -0.054%|N/C
elc1
Rm_-.—_:
Y-833 4.8766] 4.8772] o.012%|N/C
| o1
M .
I Jo23 5.1866] 5.1876] 0.019%|N/C
D et
E |
1IS0-800 [ 5.3214] 5.3218] 0.008%|N/C
P IF1
o)
L R-143a -> 24 HRS @ 302F
Y ju-475 5.1590| 5.1584] -0.012%|N/C
A JA2
M —————_———m
| 5.2578] -0.021%|N/C
D
E
5.1865] 0.015%|N/C
[
M
| 0.122%|N/C
D
E
N/C
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Varnish Disks

500 HRS IN R-143a @ 140 F 1
_ IR ——
D WT EXPWT | WT% | EXPVIS
CHANGE
U-475 1.8987 1.9215]  1.20%|Slightly
A1 Warped
Y-390 1.7599 1.7748]  0.85%|Warped iN/C
B1 |
m —_——J
ER-610 2.3821 2.3922] 0.42%|N/C lIn/C
C1 ( |
I, I
Y-833 2.0257 2.1295] 5.12%|N/C [N/C
D1 I
923 1.5000 1.5250 1.67%HN/C IN/C
E1 |
1SO-800 | 1.7347 1.7368 0.12%“Sﬁ;hﬂy IN/C
F1 warped |
| i
R-143a at ->302F 24 HRS
U-475 1.9587 1.9500| -0.44%|Darkened||N/C
A2 Slightly | |
Warped
Y-390 1.6945 1.6811] -0.79%|[wamped |IN/C
B2 ' f |
ER-610 2.6742 2.6679] -0.24%]|Darkened|IN/C
c2 f |
Y-833 2.4564 2.4614] 0.20%]|N/C ;N/C
D2
923 1.8952 1.8950] -0.01%lIN/C N/C
E2 I| | 1
1SO-800 | 1.5616 1.5324] -1.87%|Wamed JIN/C
F2 i | ]
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SHEET INSULATION

500 HR IN R-143a @ 140 F
D WT [EXPWT| WT % [SAMPLE|| BREAK | SAMPLE [ TENSILE| TENSILE %

CHANGE] WIDTH || LOAD [ THICKNE STR | STREXP | CHANGE
Mils BASE .| TENSILE
— R

NO/MY/NOJ4.7438|4.8079] 1.35%] 0.490/1150.50] 21 17.4] 14.63
Al 0.387[|141.50] 21 17.4] 17.41] -5.91%

0.375[1134.50f 21 17.4] 17.08

DA/MY/DAJ4.2047]4.2951] 2.15%|| 0.356[101.20f 21 13.7] 13.54
B1 0.429}1118.30f 21 13.7] 13.13] -2.67%

R 0.415(116.20] 21 13.7] 13.33

MYLAR MO [2.2221[2.2309] 0.40%] o0.444) 83.75[ 10 21.7] 18.86
C1 0.359| 68.15§ 10 21.71 18.98| -15.42%

0.377)] 64.900f 10 21.7] 17.21

NO 410 [2.2843|2.3337] 2.16%| 0.527]102.60] 11 18.7] 17.70
D1 0.426/l 82.25] 11 18.7] 17.55] -6.34%

0.461|| 87.70] 11 18.7] 17.29

NO M! 418 2.0775[2.1075| 1.44%| 0.478] 25.00] o 7.5 5.81
E1 0.501)| 26.60 9 7.5 5.90| -22.59%

0.478|l 24.55 9 7.5  5.71

MEL 228 J2.4215[2.4332] 0.48%] 0.427] 82.850 11 21.7] 17.64
F1 0.429| 80.650 11 21.71  17.08] -20.89%

0.422}f 77.850 11 21.71 16.77

500 HRS IN R-143a >24 HRS @ 302 F

rNO/MY/NO 4.3650(4.3636| -0.03%§ 0.387][137.008f 21 17.4] 16.86
A2 ' 0.359(1130.70] 21 17.4] 17.34] -0.40%,

o.449“167.agﬁ 21 17.4] 17.80

DA/MY/DA{4.2803}4.2778] -0.06%}] 0.434[j121.408 21 13.7] 13.32
B2 0.4531133.908 21 13.7] 14.08] -3.05%

f_o0.392102.50 21 13.7] 12.45

MYLARMO [2.1159[2.1171] 0.06%] 0.471] 97.35§ 10 21.71  20.67
c2 0.485| 96.70§ 10 21.71  19.94] -6.76%

0.488| 98.05} 10 21.7] 20.09

NOMEX 41(§2.6514|2.6510| -0.02%§ 0.522(|106.60f 11 18.71 18.56
D2 0.509|| 91.704 11 18.7] 16.38] -5.58%
o.493[ 97.75§ 11 18.7] _18.03 J

NO/M! 418]2.3856|2.3892] 0.15%, o.499‘ 25.85 9 7.5 5.76
E2 0.488]] 25.65 9 7.5 5.84] -21.99%

0.499}l 26.75 9 7.5 5.96

IMEL 228 |2.3440|2.3424] -0.07%) 0.530}{104.100 11 21.7] 17.86
F2 0.538/{101.00f 11 21.7}] 17.07] -18.44%

0.484f 96.750 11 21.7] 18.17
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SHEET INSULATION

After 500 hour exposure @ 140°F(60°C) -
D STRETCHY % BASE || ELONG || BASE |EXPDIE] DIE% {| VISUAL
(inch) | ELONG | ELONG % DIE CHANGEl B@
(AVE) ICHANGE| (AVE) ,
NO/MY/NO|*.26 ##pasll  20.0% >18.97|>14.23 N/C
A1 1.18 29.5%| 20.0%| 40.0%}[>18.97|>14.66]flash
1.06}l 26.5%| 20.0% >18.97[>14.4
DA/MY/DA 0.56f 28.0%| 46.0% >15.27|>12.60| IN/C
B1 0.49)| 24.5%| 46.0%| -45.3%/[>15.27|>13.49|flash
0.46)} 23.0% 46.0% >15.271>12.69 ]
MYLARMO || 2.74f137.0%] 131.0% >14.91]>1347 IN/C
C1 2.96[1148.0%|| 131.0%|| -6.6%|>14.91]>11.90|flash
1.64] 82.0%| 131.0% >14.91|>14.13
NO 410 0.641 16.0% 17.0%| 10.67] 10.62 1|N/C
D1 0.58 14.5%| 17.0%lf -15.2%| 10.67] 9.46] -1.3%]f
0.51f 12.8% 17.0% 10.67] 11.50
P TR
NO MI 418 0.09f 2.3% 4.0% 10.23] 9.90 !N/c
E1 0.08f 2.0% 4.0%j -47.9%) 10.23] 8.90] -9.7%
0.08§ 2.0% 4.0% 10.23] 8.90
t
MEL 228 a.azﬁwe.o% 160.0% >14.22|>13.31 ifﬁE
F1 2.92§146.0%[ 160.0%f -2.6%}>14.22]>13.23]flash
3.11}155.5%] 160.0% >14.22]>14.49
After 500 hour exposure plus a 24 hour airbake at 302°F(150°C)
NO/MY/NOJ  0.81] 20.3% 20.0% >18.97[>12.46] IN/C
A2 - 0.76f 19.0% 20.0% 6.7%}i>18.97|>14.36|flash
0.99] 24.8%f 20.0% [>18.97[>14.34)
DAMY/DAYl  0.52] 26.0%] 46.0% [>15.27]>13.61 N/C
B2 0.62§ 31.0%| 46.0%f -42.0%lj>15.27|>13.43{flash
0.46] 23.0%)| 46.0%, >15.27|>13.53
MYLAR MO 3.22§161.0%|| 131.0%] >14.91|>11.02) IN/C
c2 2.810140.5%) 131.0%l 16.4%l[>14.91|>11.68]flash
3.120156.0%|| 131.0% >14.91}>13.2
NOMEX 41Q] 0.60f 15.0%) 17.0% 10.67( 11.44 N/C
D2 0.36] 9.0%} 17.0%)l -25.0%) 10.67 11.05] 5.0%]
i 0.571] 14.3% 17.0@ 10.67] 11.13 .
NO/MI 418 0.08F 2.0%| 4.0% 10.23] 9.15 iiN/C
E2 0.000 2.3%| 4.0%] -43.8%| 10.23] 9.30] -10.3%]
0.108 2.5% 4.0% 10. .
) 23] 9.09 I -
MEL 228 2.98§149.0%) 160.0% >14.22(>14.14 fIn/C
F2 3.26]163.0%|l 160.0%] 2.6%[>14.22|>13.55flash |
3.611180.5%) 160.0% >14.22]>13.92) it
]
L-14
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SLEEVING

500 HRS IN R-143a @ 140 F
WT EXP WT % EXP VIS
CHANGE
A1 0.5480] 0.5670] 3.47%]| N/C
NOMEX I
B1 0.5110] 0.5191] 1.59%
MYLAR
—_— —
C1 0.4000] o0.4076] 1.90%
INoMY
R-143a --->24 hrs @ 302F
A2 0.5548]  0.5584] 0.65%]
NOMEX
B2 0.4442] 0.4470] 0.63%]||Some delamination
MYLAR f pockets
C2 0.3948] 0.3968] 0.51%| Pockects where [
NO/MY I mylar pulled away }
*see photo i

L-15



TAPE

| 500 HRS IN R-143a @ 140 F _
) WT |EXPWT| WT% || BREAK | BREAK
CHANGE | LOAD | LOAD
(AVE) Br
A1 1.4991| 1.4993| o0.01%) 39.02] 27.85 0.05] 2.50%) N/C
Glass 39.02f 43.15] 1.96%} 0.04] 2.00%
39.02ff 48.35 0.04] 2.00%
B1 0.6328| 0.6426] 1.55%l 56.12f 59.55 0.56/ 28.00%| N/C
Polyester ' 56.12ff 55.10] 4.75%f§ 0.47| 23.50%
| 56.120 61.70 0.61{ 30.50%)
fci 1.4217] 1.4627] 2.88%{ 88.5 76.75 0.10{ 5.00% N/C
Permacel 88.50]l 104.50] -6.80%j§ 0.13] 6.50%
88.50] 66.20 0.12] 6.00%)
500 HRS in R-143a -> 302 F 24 HRS
A2 1.3720[ 1.3684] -0.26%f 39.02] 33.15 0.04] 2.00%|N/C
Glass 39:02] 45.45] -2.40%8 0.04] 2.00%
39.02[ 35.65 "T 0.03] 1.50%
B2 0.6218] 0.6253] 0.56%} 56.12] 52.80 0.47] 23.50%|N/C
Polyester 56.12] 53.80] -1.40 0.49{ 24.50%
56.12] 59.40 0.64] 32.00%
c2 1.2716| 1.2476 -1.89%f 88.50] 98.30 0.11] 5.50%|N/C
Permacel 88.50{ 66.65] -13.33%]  0.09] 4.50%
88.50] 65.15 0.10] 5.00%
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TIE CORDS

500 HRS IN R-143a @ 140 F ]
WT | EXPWT| WT% |[©CP| BREAK | BREAK| % [STRETCH| %
CHANGE || vis || LOAD | LOAD |CHANGE| (Inch) | ELONG

(AVE) | BP | BRK

(ave) | LOAD
0.2283| 0.2362| 3.46%[N/C|l 28.36] 28.80 0.26] 13.0%
28.36] 38.15{12.83%|| 0.30] 15.0%
28.36] 29.05 I o0.26] 13.0%

500 HRS IN R-143a -> 24 HRS @ 302F

0.2406| 0.241| 0.166%|N/C|l 28.36] 33.65 I 0.45] 22.5%
28.36| 33.10[14.19%| 0.51| 25.5%
28.36] 30.40 | o0.48] 24.0%
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LEAD WIRE INSULATION

500 HRS IN R-143a @ 140 F
D WT EXPWT | WT % ]| EXPVIS |BASEDIE| EXPDIE | DIE%
CHANGE | (AVE) CHANGE
DMD 4.0528 4.0641 0.28%|iN/C 9.61 7.59
A1 9.61] 9.10] -11.93%
9.61] 8.70
DTMD] - 4.4995] 4.5150] 0.34%|N/C 9.95| 9.96
B1 9.95 _7.70] -5.59%
9.95[ 10.52]
R-143a - -> 24 HAS @ 302F |
DMVD 4.0372]  4.0378] 0.01%]|N/C 9.61] 9.30
A2 9.61] 8.91] -4.02%
9.61] 9.46
DTMD| _ 4.3000]  4.3006] 0.01%|N/C 9.95| 9.72
B2 I 9.95| 10.13| -5.46%
| 9.95 8.37
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Appendix M

Experimental Data for HFC-245ca Exposure
at 121°C(250°F)



TWISTED PAIRS WITHOUT VARNISHHFC-245ca @ 250°F(121°C)

500 HRS IN R-245ca @ 250°F(121°C)
WT %_[EXP VIS[BASE BRN

ID WT EXPWT EXP BRN |BRN OUT|[BASE DIE
CHANGE out ouT % (AVE)
(AVE) CHANGE
A1l 23.9544]| 23.9664] 0.050%|IN/C 576 434 1 15.80
576 403| -27.0%| 15.80
576 425 15.80
B1] 24.5981| 24.6922] 0.383%|IN/C l 736 725 i 11.62
(l i 736 728] -1.2%| 11.62
[ i 736 728 {%11.62
C11 23.0305| 23.0417] 0.049%|N/C | 579 438 16.58
I { 579 433| -17.6%| 16.58
f i 579 561 | 16.58
500 hr in R-245ca plus 24 hr at 302F

A2l 23.7141] 23.7230] 0.038%|N/C 576 500 15.80
Il I 576 517| -13.5%] 15.80
! 576 477 15.80
B2] 24.8296] 24.8501} 0.083%|{N/C 736 724 11.62
‘ 736 730] -1.2%| 11.62
| [ 736] 727 11.62

C2| 22.8833] 22.8906| 0.032%|N/C_ || _ 579 578 16.58] 14.34

kI 579 593] -2.7%| 16.58] 15.33] -15.7%
| 579] 519l 16.58] 12.27




TWISTED PAIRS/WIRE A/WITH VARNISH --- HFC-245ca
“HOURS IN R-245ca @ 250°F(121°C)
VARN JTWISTED| Exp Pair | WT % || EXP [BASEDIE|EXPDIE] DIE% || BASE | BXP | BANOUT
PAIR WT | weight | CHANGE || VIS CHANGE || BURN | BURN %
"OUT | OUT | CHANGE
e '8
Plu-475 ]22.8170[22.8873 0.308%|N/C | 16.24] 14.18 430[ 545
olai 16.24] 12.67] -16.77%|| 430| 368| -0.85%,
L 16.24] 13.70 { 430] 366
vfy-390 [24.7034[24.7978] o.382%|N/C || 18.77] 19.99 {I‘ 510] 414 I
ElB1 18.77] 17.45] 1.99%ll 510] 521 -6.86%]
S 18.77] 19.99 510 490
T 22.0534[22.0842] 0.140%|N/C || 15.57] 15.09 % 442| 337
E 15.57] 14.52] -13.40%| 442] 381] -20.89%
R B | 15.57] 10.84 __442] a3t
Y-833 [23.2259|23.2277| 0.008%|N/C ll 12.04] 11.46 578 569
P{D1 | 12.04] 10.44] -16.75%| 578] s549] -3.29%
o) I 12.04] 8.17 578 559
— e ——
Lfo23 24.1274[24.2176] 0.374%|N/C || 16.76] 17.74 606] 538 i
Y JE1 | 16.76] 19.15] 2.98% 606] 550] -10.01%}
A 16.76] 14.89 606] 548 |
M [150-800 [23.8215|23.8599] 0.161%|N/C | 19.08] 13.89 [ ss0| 574
I JF1 | 19.08] 19.73] -21.91%)] 580! 514} -3.22%
D | 19.08] 11.08 I 580] 596
E 24 HOURS AT 302 F ]
”ﬂ‘
U-475 [22.7834]22.8114 0123%N/C|I 16.24] 13.42 I 430] 374
| JA2 16.24] 14.43] -16.15%)] 430] 568] 16.20%
ML : H H 16.24] 13.00 | 430] 557
I f¥-390 ]24.0036{24.0449] 0.172%|IN/C | 18.77] 12.25 510 445
DIB2 18.77] 12.89| -30.85%|| 510 392| -18.95%]
EL 1 =H { 18.77] 13.80 510] 403
ER-610 J21.6249|21.6387] 0.064%|N/C || 15.57] 12.60 442| 334
15.57| 13.45] -18.75%|| 442] 369] -22.02%]
15.57] 11.90 442] 331
Y-833 [23.3424[23.3301 -o.oss%{%N/c {% 12.04] 9.61 % 578 499
D2 I | 12.04] 11.94] -12.15%| 578] 492 -9.86%
L 12.04] 10.18 578 572
923 23.7579(23.8077 0.210%HN/C{ 16.76] 18.70 } 606| 467
16.76] 11.90] -5.99%) 606] 582] -11.06%}
1 16.76] 16.67 _606]
22.2331]: }N/C{ 19.08] 12.66 {
19.08] 17.17] -29.19% 580| 576| -0.06%|
JL || 79.08] 10.70 W 580] 611 i




TWISTED PAIRS/WIRE B/WITH VARNISH --- HFC-245ca @ 250°F

" HOURS IN R-245ca @ 250°F(121°C) L
VARN |TWISTED| EXPT | WT% || EXP || BASE | EXP | DIE% ||BASE| BXP | BRNOUT
PAIR WT | PAIRWT |CHANGE|l vis || DIE | DIE |CHANGElBURN|BURN| %
OUT | OUT | CHANGE
Plu-475 [26.3285| 26.5326] 0.78%|N/C |l 13.32] 16.09 746] 739
OJA1 13.32] 18.61]| 19.64%} 7486| 741 -0.98%
L 13.32[ 13.11 | 746] 736
YIy-390 [26.4158] 26.5817] 0.63%|N/C || 12.28] 11.47 [ 755] 740
E Bt 12.28] 7.67| -29.70%|| 755 742 -1.81%
s | 12.28] 6.76 755| 742
———
TIER-610 [26.3762] 26.5056] 0.49%|N/C || 12.73] 14.26 734] 731
E JC1 f 12.73] 13.69] 13.56%| 734| 729] -0.59%
R 12.73] 15.42 734] 729
———— el L
Y-833 [24.2096| 24.3013 0.38%HN/C 12.49] 10.99 [ 734] 728
PlD1 ( 12.49] 12.10] -2.43%| 734] 728] -0.59%
o) 12.49] 13.47 | 734] 733
Lfs23 27.0503| 27.2093 O.SQ%HN/C 14.38] 19.73 742| 753
Y |E1 f 14.38] 15.69| 28.07%| 742] 749] 0.99%|
Al =H ?14.38 19.83 | 742] 746 1
M [1S0O-800 [25.3057] 25.4436] o0.54%|N/C [ 12.29] 12.21 1T 747] 737
I JF1 fl 12.29] 13.31] 8.60%)| 747| 734] -1.65%
D 12.29] 14.52 [| 747} 733
E R-245ca --> 24 hours @ 302 F i F
U-475 [25.0593| 25.0915] 0.13%|N/C || 13.32] 11.79 T 78] 725
I JA2 f 13.32] 12.10] -11.24%)| 746] 720] -2.59%]
M . | 13.32| 11.58 ! 746| 735
t Jy-390 [25.7646] 25.8467| 0.32%|IN/C ][ 12.28] 11.63 755] 752]
DIB2 12.28] 16.08] 12.65%| 755| 746] -0.79%]
E| 12.28] 13.79 755| 755 +
ER-610 ]26.3366| 26.3556] 0.07%|IN/C [ 12.73] 12.06 i734 730
E |c2 i 12.73] 12.16] -8.0a%l 734} 725] -0.77%}
P 12.73] 10.90 734] 730
0 Jv-833 |24.5875| 24.5805 -0.03%}N/C 12.49] 12.17 734| 739
X D2 f 12.49] 10.46| -5.98%) 734] 738] -1.04%
Y 1 . 12.49] 12.60 734] 702]
26.4211| 26.4948 0.28%{}N/C 14.38] 12.45 742| 748
G | 14.38] 13.31] -14.39%|| 742] 735] 0.81%]
L 14.38] 11.17 742] 728
A 0.16% 12.29| 10.40 747] 743 !
S NG N 12.29] 12.34] -3.17%| 747] 739] -0.80%]
S f I 12.29] 12.96 W 747] 739] |
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TWISTED PAIRS/WIRE C/WITH VARNISH --- HFC-245ca

S N
HOURS IN R-245ca @ 250°F(121°C)
VARN [TWISTED| EXPT | WT% || EXP ||[BASE| EXP | DIE% ||BASE| BXP | BRNOUT
PAIRWT|PAIRWT | CHANGE )} VIS || DIE | DIE | CHANGE }jBURN BURN %
OUT | OUT | CHANGE
PJu-475 [23.2373]23.3192] 0.352%|N/C [{15.10]14.90 469 500 I
ola1 f 15.10/14.34] -3.77%| 469] 290[ -17.56%
L 1 15.10[14.35 469] 370
Yiv-390 [24.5239{24.6104] 0.353%|N/C [{18.24]14.35 473| 619
E |B1 18.24/19.94| -3.23%|| 473| 585 25.93%
S 18.24/18.66 473} 583
[ e — —
TIER-610 [21.3455(21.3740| 0.134%|IN/C [[14.53[10.44 494| 407 I
EJC1 14.53/11.09] -24.68%])f 494| 338] -29.49%]
R 14.53[11.30 | 494] 300
Y-833 |23.1436|23.1455] 0.008%|N/C_]11.38]10.00 [ 557] 461 }
| o1 i i11.38]10.78] -8.93%) 557] 594] .9.87%])
M | 11.38/10.31 557| 451 !
| Jo23 23.5125[23.5899] 0.329%|N/C |[15.85[14.26 I 503| 552
D [E1 | 15.85{15.37] 3.64%| 503| 425] -3.91%
E 15.85/19.65 I! 503| 473
ISO-800 J22.4032.{22.4405| #VALUE! IN/C 114.75]16.02 632| 578
P IF1 | 14.75{15.93] 13.92%| 632| 537] -12.13%
0 i 14.75/18.46 632| 551
L R-245ca --> 24 hours @ 302 F )
Y Ju-475 ]23.4377|23.4685| 0.131%|N/C [[15.10]{11.57 [| 469] 394 11
A JA2 15.10{14.29]-12.85%| 469] 342] -15.14%
rM : 15.10/13.62
| Y390 [24.2281]24.2701] 0.173%|N/C_|18.24]19.24
D |2 18.24117.97] -0.90%
E ) 18.24[18.18
ER-610 J21.3143[21.3240 0.046%iN/C 14.53}14.05
I {c2 f l14.53
M
I Jy-833 [23.2352|23.2275| -0.033%|IN/C . .
D D2 f I11.38]11.49] 0.91%|| 557| 602] -5.98%]
E 11.38{11.50 557] 534
923 23.0656/23.1038 o.1se%{N/C 15.85(19.92 503] 508
E2 f Il15.85[19.73] 23.66%) 503| 538] 9.01%]}
} {15.85 19.15 503] 599
21.6721/21.6843 N/C [l14.75]14.40 632] 579 |
F2 (i fl14.75013.30] 0.97%{ 632] 571 -8.97%L
f [14.75[16.98 J 632] 576 ‘




HELICAL COILS/WIRE A---HFC-245ca @ 121°C(250°F)

1500 HRS IN R-245¢ca @ 250°F

VARN COIL |EXPCOIL] WT% JEXPVIS]] BASE |EXPBND

WT WT | CHANGE BNDSTR| SR
(AVE)
P lU-475 [39.2650] 39.4652] 0.510%|N/C 73.73]  36.45
OJA1 f 73.73| _ 50.85(-38.62%f
L : i 73.73] 48.47
vIy-390 [39.3086 39.6237] o0.802%|N/C 43.78] 29.17
E |B1 43.78] 32.25| -34.30%
S 43.78] 24.87
TIER-610 }39.8724] 40.0223] 0.376%l|N/C 51.81] 56.80 :
E|Ct 51.81) 40.52] -4.34%
R 51.81] 51.37
38.7581| 38.7610] 0.007%|N/C__ | _ 9.85] 21.72
P ID1 9.85| 17.42] 87.17%
10 9.85] 16.17
L 923 38.6896| 38.8100| 0.311%]|IN/C f_—ﬂ.ze 34.27
Y {E1 I 41.28] 37.16}-15.31%
A I 41.28] 33.45
IM §1SO-800 |38.7546| 38.8375 iN/C % 45.01] 40.25 o
I fF1 , f | 45.01] 31.77]-20.00%
D 1 fi i 45.01] 24.02
E R-245ca -> 24 HRS 302°F ,
U-475 |38.6996| 38.7320] 0.084%|N/c || 73.73] 67.50 ;
I JA2 : ( I|__73.73] 43.67]-40.77%}
M ~ I 73.73]broke .
I y-390 |38.8466] 38.8971 0.130%}N/C { 43.78] 46.25
D |B2 i | 43.78] 41.50] 13.41%
E i

43.78] 61.20
38.2185| 38.2375 N/C 51.81f 45.25

C2 | | s1.81] 37.32] -7.81%

: H !l 51.81 60.72
Y-833 [38.0159] 37.9339| -0.216%{N/C 9.85 22.57

I 9.85| 34.87|177.02%

9.85] 24.42
——
40.0198 o.143%{}N/c i 41.28] 37.55
I | 41.28] 48.95] 3.78%
41.28] 42.02
}N/C { 45.01] 37.17 2
i ' 45.01] 58.35] 10.10%
fl | 45.01] 53.15
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HELICAL COILS/WIRE B---HFC-245ca @ 121°C(250°F)

I l500 HRS IN R-245ca @ 250°F

VARN [ coiL |ExPcOIL] WT% [EXPVIS]] BASE | EXPBND | BND STR
WT WT | CHANGE BNDSTR| STR %
(AVE) CHANGE
PlU-475 136.5423|36.7338| 0.524%|N/C || 40.14] 42.85 ;
OJA1 40.14] 44.35| 4.57%]
L | 40.14] 38.72
vly-390 |38.2509[38.2702] o0.027%|Nc || 36.12] 40.60 |
E]B1 36.12] 33.17] 3.70%}
S 36.12] 38.60 |
— — e e
TIER-610 ]37.3413|37.4752] 0.359%|IN/C 35.96] 37.55
E IC1 35.96] 29.77 -6.73%
R 1 35.96] 33.30
¥-833 [37.8417]37.8724] 0.081%|N/C 33.14] 40.60
P ID1 33.14]  43.77] 27.76%
0 I _33.14] 42.65
Lf923 38.5834[38.6841| 0.261%|N/C 40.52] 36.15
Y E1 40.52] 37.55| -3.61%
AL R 40.52] 43.47
MJISO-800 |38.5317[38.6353 0.269%“N/C 20.20] 24.02
| §F1 20.20] 22.35] 9.03%
D 20.20] 19.70
E R-245ca-> 24 HRS 302°F ]
L
U-475 }35.7003|35.7459] 0.128%|N/C 40.14] 30.47
| jJa2 40.14] 37.40] -6.27%
Y] I R R B | I 40.14] 45.00
| IY-390 ]38.8799]/38.9132| 0.086%|N/C 36.12] 36.90
D]B2 I 36.12] 32.57] -6.08%
) I R R r=.,=l 36.12| 3230) |
ER-610 [37.2912[37.3114] 0.054%|N/C 35.96] 32.57
EfC2 I 35.96|broken -9.43%
4 I I I |
0lV-833 136.8639]38.7674] -0.248%|N/C 33.14| 18.95
X D2 I 33.14] 19.62] -36.76%
\f I R N F==J 33.14] 2430 |
38.9499/38.9958] 0.118%|N/C 40.52] 33.70
G 40.52] 34.27] -18.73%
N I B a0.52] 30.82] |
AfiSO-800 [38.7774]38.7929] 0.040%|N/C i 20.20] 18.82
sfF2 I 20.20 9.58| -21.20%
S I 20.20] 19.35




HELICAL COILS/WIRE C---HFC-245ca @ 121°C(250°F)

500 HRS IN R-245ca
VARN | COIL |EXPCOIL| WT% JEXPVIS] BASE | EXPBND | BND STR}
WT WT | CHANGE BNDSTR| ST % |
(AVE) CHANGE |}
P Ju-475 [38.4652|38.7920| 0.850%] N/C 51.21] 30.72 »
OjA 1 I s1.21] 44.10] -17.83%]
L L 51.21] 51.42 ’
vlv-390 [34.7940]35.0133] o0.630%f Nc [ s0.72] 39.40 ;
1E|B1 50.72]  40.72] -20.16%}
S __l_so72| 4137
TJER-610 |36.3866|36.5954] 0.574%| N/C 58.33] 40.37
E [C1 58.33] 46.65| -22.44%]|
R L 58.33] 48.70
Y-833 [37.4270]37.4927] 0.176%| N/C 584] 21.52 -
| D1 5.84] 23.90]265.24%]
M 5.84] 18.57
I {923 37.7071| 37.9050] 0.525%| N/C | 49.26] 28.07 !
D E1 I 49.26] 25.12| -47.50%}
E ‘ | 49.26] 24.40 ‘
1SO-800 §36.6583] 36.8059] 0.403%|| N/C 36.08] 38.25 .
P JF1 36.08] 36.55| -8.70%]
(o} L 36.08] 24.02
LL R-245¢ca-> 24 HRS 302°F
Y Ju-475 ]37.2156[37.2517{ 0.097%| N/ | 51.21] 57.65 -
A JA2 I s1.21] 62.72] 16.07%}
M U || 51.21] 57.95 e |
I §y-390 [38.8026]38.9150] 0.290%| N/C 50.72] 55.25 :
D B2 50.72] 56.30] 9.80%)
E 50.72] 55.52 -
ER-610 |36.2550|36.2977| 0.118%| N/C 58.33] 62.67
I (07 58.33| 64.90] 8.89%|
M ' 58.33] 62.97 f
| Jv-833 }35.7196|35.7312 o.osz%li N/C | 5.84| 31.92 |
D {D2 f I 5.84] 26.00]405.82%]
E | | s5.84] 30.70 5
923 36.3856] 36.4428] 0.157%| N/c || 49.26] 43.67
E2 ‘ f  49.26] 35.27] -19.20%}
49.26] 40.47 3
1SO-800 [35.0529] 35.0004] -0.150%| N/C 36.08] 57.05 ;
F2 | 36.08] 45.57] 20.12%}
| 36.08] 27.40 :
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SINGLE MAG WIRE WITHOUT VARNISH--HFC-245ca @ 121°C(250°F)

500 HRS IN R-245 @ 250°F(121
D WT EXPWT WT %

A1l

181

C1

A2

4.1603 4.174 0.329%j N/C

4.0839{ 4.0853 0.034%

‘lﬁ
4.1346] 4.1365] 0.046%| N/C
IIYES i

u

I R-245 -> 302°F for 24 HRS

3.8376| 3.8387] 0.029%| N/C |

fiyes

____J%===%
0.055%| N/C




SINGLE/WIRE A/WITH VARNISH --- HFC-245

500 HRS IN R-245¢ca @250°F(121°C)

VARN WIREWT |[EXPWIRE| WT% || BEXP Bexr
WT | CHANGE| wis || FLEX
— R
Plu-475 4.1939] 4.2077| 0.329%] N/C
oja1 |yEs
le —
Y}Y-390 4.1033] 4.1164} 0.319%}i N/C
E |B1 NO
S e e
TJER-610 3.7860{ 3.7863 o.ooe%ﬁ N/C
E]Ct NO
R

I
Y-833 3.9301] 3.9311 o.ozs%{} N/C |
|

P D1 1IYES

o —— - -

L 923l 4.4956] 4.5120] 0.365%| N/C

Y JE1 INO

MJiISO-800 ] 4.0925| 4.0353 -1.398%] N/C

| fF1 i INO

D

E| R-245ca->24 HRS @ 302°F L ]
U-475 4.1242| 4.1277| 0.085%| N/C |
A2 I IYES

mo— < —

1S0-800 | 4.0390] 4.0408] 0.045%| N/C
F2 N

1 L
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SINGLE/WIRE B/WITH VARNISHHFC-245ca

R-245 @ 250° F(121°C) :
WIREWT| EXPWIRE| WT % '
WT CHANGE
—
PJu-475 | 4.3489| 4.3772 0651% N/C
OjA 1 [INO
L
v{v-300 | 4.4861] 4.5076] 0.479%| N/C
ElB1 N
S ]
T[ER-610 4.2240] 4.2408] 0.393%| N/C |
E Jc1 NO
R — .}
Y-833 | 4.2130] 4.2282| 0.361%) N/C
P ' INO
o] | _ H _m*#
L 0. 467% TN/C |
Y NO
A — =======%%=l —
mliso-8o0 | 4.3417] 4.3622] o0.472%) N/C
I JF1 INO
D
Ef  JR-245ca-> 24 HRS @ 302F
U-475 | 4.3890] 4.3919] 0.066%| N/C
| JA2 fl {INO
M pu———— e et —————————— g o ————r———r——— gmepm—————
| fy-3s0 [ 4.5147] 4.5276] o0.286%| N/C
plB2 | [INnO
E N B s R -
ER-610 | 3.7492] 3.7497] o0.013%] N/C
E |c2 I INO
S I EE R R —
lolvy-s33 [ 4.2416] 4.2412] -0.009%| N/C
» -
Y I I IE—— — ,,,Whh,# NN | —
4.0341] 4.0419] 0.193%| N/C
LE =
L R, E——— — | SIS, | Tem——
A liso-800 | 4.2837] 4.2861] 0.056%) N/C
S [F2 fl “[INO
s 1
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SINGLE/WIRE C/WITH VARNISH-HFC-245ca

R-245ca at 250°F(121°C) )
VARN | WIREWT | EXPWIRE | WT% [EXPW
WT CHANGE
PlU-a75 4.3866] 4.3996) 0.296%|IN/C
o] I} . I
L {l
v[y-390 4.1276] 4.1436] 0.388%|N/C
E |81
S
T{ER-610 | 3.5573] 3.5618] o0.127%N/C
E Jct
R %ﬁ —
Y-833 4.0058] 4.0065] 0.017%|N/C
I b1
M | S===——w s = = _———————-—4?%
| fo23 4.4166] 4.4321] 0.351%|N/C
D JE1 i iINO
E = = S =======%
ISO-800 | 4.2401] 4.2455] 0.127%)N/C
P JF1 | iNO
of —
L R-245ca -> 24 HRS @ 302F ,
Y [u-475 4.2965| 4.2982| o0.040%|N/C |l
A JA2 | INO
M —_ _
I [y-390 4.0280] 4.0354] 0.184%|N/C
D82 I
el | N
ER-610 | 3.8953] 3.8965] 0.031%|N/C
| Jc2 I
M ot ——a———— ettt e ——————,
I [y-833 3.8803] 3.8804] 0.003%|N/C
D Jo2 I
el 1 |
923 4.4231] 4.4323] 0.208%]|N/
E2 i
1SO-800 | 4.2581] 4.2600 0.045%“N/C
F2 '
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SHEET INSULATION---HFC-245ca

500 HR IN R-245ca @ 250°F
D WT [EXPWT| WT % [|SAMPLE]| BREAK ] SAMPLE [ TENSILE| TENSILE %
CHANGE[| WIDTH {| LOAD [THICKNESS] STR | STREXP | CHANGE
\ Mils BASE ‘ TENSILE
INO/MY/NO16.1323(7.0830(15.50%) 0.384 128.40f 21 17.4] 15.92
A1 0.448)|152.10f 21 17.4] 16.17] -7.66%,
0.475/160.700 21 17.4]  16.11
DA/MY/DAY4.3157[4.4206] 2.43%) 0.396]101.20f 21 13.71 12.17
181 0.398]|105.90f 21 13.7] 12.67] -11.20%
0.482||118.004 21 13.7] 11.66
MYLARMO [2.2516[2.3441] 4.11%|| 0.417|| 79.250 10 21.71  19.00
C1 0.5151102.50] 10 21.71 19.90] -13.83%
0.461jl 79.25f 10 2171 17.19
NO 410 J2.1666]2.5562|17.98%| 0.525[{102.50] 10 18.7] 19.52
D1 0.442l 84.70f 10 18.71 19.16] 3.92%
o.sosjfgg.os 10 18.7] 19.61
NO MI 418 |2.3018]2.3378] 1.56%) 0.468}] 23.35] 10 7.5 4.99
E1 0.495|| 25.90f 10 7.5 5.23] -31.28%
| 0.478] 25.05f 10 7.5 5.24
FMEL 228 [2.3996|2.4931] 3.90%] o0.454] 8s.80f 11 21.7] 17.78
F1 0.496}/101.40f 11 21.7] 18.59] -18.03%|
0.468|] 87.50f 11 21.71 17.00
500 HRS IN R-245ca @ 250°F ->24 HRS @ 302°F
NO/MY/NO|5.1528|5.1479| -0.10% 0.400]137.608° 21 17.4] 16.38
A2 0.455/l146.400 21 17.4] 15.32] -6.53%
0.460{{165.100 21 17.4] 17.09
DA/MY/DA |4.5752|4.4454| -2.84%)f 0.418]|117.4008 21 13.7] 13.37
B2 0.458[1130.70§f 21 13.7]  13.59] -1.42%
I 0.488{138.90f 21 13.7] 13.55
MYLAR MO [2.1640[2.1447] -0.89%] 0.350] 70.35] 10 21.71  20.10
c2 0.433]] 85.05] 10 21.7] 19.84] -8.65%
. 0.406| 80.100] 10 21.7]  19.73
NOMEX 41(§2.3839(2.4154] 1.32%] 0.479102.10] 10 18.7] 21.32
D2 0.412] 83.70f 10 18.7] 20.32] 11.24%
0.503[|104.504 10 18.7] 20.78] °
NO/MI 418J2.4346]2.4522] 0.72%] 0.485] 27.50f 10 T 7.5 5.67
E2 0.510f 29.10f 10 7.5 5.71{ -24.10%)
0.490l 27.95f 10 7.5 5.70
MEL 228 ]2.4680]2.4631] -0.20% 0.463“ 92.25! 10 21.7]  19.92
F2 o.508| 97.7sf 10 21.7] 19.24] -10.17%]
0.480 92.70f 10 21.7] 19.31




SHEET INSULATION---HFC-245ca @ 121°C(250°F)

After 500 hour exposure @ 121°C(250°F)
D STRETCH|| % BASE || ELONG [| BASE |EXPDIE| DIE% [[VISUAL EXP
: (inch) Jl ELONG || ELONG % DIE CHANGE
(AVE) [|CHANGE|l (AVE) ,
NO/MY/NO 0.62ll 15.5%) 20.0% >18.97|flash N/C
A1 0.25f 6.3%| 20.0%| -37.5%|>18.97|flash |[flash
0.63ll 15.8%| 20.0% >18.97|flash
DA/MY/DA 0.59f 29.5%| 46.0% >15.27lflash Isiighity
B1 0.45f 22.5%/ 46.0%| -41.7%|>15.27]flash lflash  jwarped
0.57|| 28.5%|l 46.0% >15.27flash Jlyeliowed
MYLAR MO 2.1213106.0%}} 131.0% >14.91\lflash N/C
C1 1.89] 94.5%|1 131.0%j -21.8%|>14.91}flash iflash
2.143107.0%) 131.0% >14.91{flash
rNo 410 0.38] 9.5%f 17.0% 10.67] 9.34 IN/C
D1 0.13] 3.3%] 17.0%| -60.8%|| 10.67] 10.96] -4.3%
I 0.20f 7.3%f 17.0%| 10.67] 10.34
NO MI 418 0.04] 1.0% 4.0% 10.23| 10.28 N/C
E1 0.04) 1.0% 4.0%) -75.0%|| 10.23] 10.46] -2.1%)
0.04f 1.0%[ _4.0% 10.23] 9.31
MEL 228 2.99§149.5%| 160.0% >14.22]flash IN/C
F1 3.7111185.5%]l 160.0%{i 5.9%||>14.22|flash |flash
3.470173.5%|| 160.0% >14.22|flash
After 500 hour exposure plus a 24 airbake at 150°C(302°F)
NO/MY/NO 0.390 9.8%| 20.0% >18.97|flash N/C
A2 0.300 7.5%l 20.0%ll -51.7%l|>18.97]flash |[fiash
0.470 11.8% 20.0% >18.97|{flash
DA/MY/DA 0.47R 23.5%|| 46.0% >15.27{flash Hﬁighny
B2 0.42] 21.0%|| 46.0%l -50.7%l>15.27|flash |flash  fwarped
0.47 23.5%¢ 46.0% >15.27lflash ellowed :
MYLAR MO 1.668 83.0%f 131.0% >14.91|flash HN/C
ica 1.46] 73.0%] 131.0%) -41.0%li>14.91{flash [flash
1.528 76.0%|f 131.0% L>14.9‘| flash
NOMEX 41Q] 0.43 10.8%“ 17.0% 10.67] 10.52 iIN/C
D2 0.41§ 10.3%) 17.0%} -39.2%|| 10.67] 9.60] -3.3%
0.40] 1o.o%u 17.0%} 10.67] 10.83
[nomiarsfl_ 0.03F o.8% 4.0%) 10.23] 9.75 InC
E2 0.050 1.3% 4.0%]|| -75.0%] 10.23] 8.19] -10.1%)
0.04] 1.0%. 4.0% 10.23] 9.66
Fm T mene— T e PRI
MEL 228 1.51] 75.5%)| 160.0%) >14.22|flash IN/C
F2 1.73)| 86.5%|| 160.0%) -50.5%|>14.22|flash |flash
1.518 75.5%f1 160.0%) >14.22]|flash
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Varnish Disks----

HFC-245ca at 250°F(121°C)

500 HRS IN R-245ca @ 250° F

D WT EXPWT | WT % | EXPVIS
CHANGE
U-475 2.6637] 2.8546| 7.17%|N
A1
[¥-390 2.0726] 2.1681] 4.61%|N/C___ |N/C
B1 ]
ER610 | 2.4971] 2.7365| 9.59%|slightly |[N/C
C1 darkened ||

B2

m
Y-390 1.7675

ER-610
IC2

Y-833
D2

E2

1SO-800
F2

2.3400

3.4539

1.8354

2.3839

1.8033

-0.99%)|slightly |IN/C

2.3604

"~ 2.03%)

2.28% idarkened {}N/C

ISO-800 2.25%]islightly

F1 warped
R-245ca --->24 1tllour at 302°F.

U-475 2.1442 2.1805] 1.69%||Darkened]N/C

A2

darkened |IN/C

I

2.09%|ldarkened [N/C

{warped

warped .
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SLEEVING ---- HFC-245ca @ 121°C(250°F)

500 HRS IN R-245ca @ 250°F
WT | EXP WT

A1 0.5549] 0.6767
NOMEX
B1 0.4522] 0.4809
MYLAR
Ici 0.4013] 0.4354
NO/MY

R-245ca @ 250°F-——>24 hrs @ 302°F
A2 0.5572]  0.5546] -0.47%

|
-0.94%]  Some small

pockets

-1.28%

distorsions
Pockects where

mylar pulled away]
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TAPE --- HFC-245ca @ 121°C(250°F)

500 HRS IN R-245ca o
D WT |EXPWT| WT % | BREAK | BREAK % |STREICH
CHANGE || LoAD | LoAD | cHANGE | (INCH)
(AVE) | BP BRK
LOAD

A1 1.4628] 1.4717] o0.61%| 39.02] 77.15 0.07] 3.50%] N/C
Glass 39.020 50.60] 45.35%] 0.07] 3.50%

39.02] 42.40 0.08] 4.00%}
B1 0.7395| 0.7693] 4.03%| 56.12] 58.65 0.67) 33.50%)] _ N/C
Polyester 56.12] 52.60] 0.35% 0.51] 25.50%

56.12] 57.70 0.66) 33.00%
C1 1.3366] 1.3678] 2.33% ae.so]f 65.40 0.09] 4.50%)] Darkened
4Permacel 88.50) 104.90] -5.01%j 0.14] 7.00%

88.50] 81.90 0.11] 5.50%

500 HRS in R-245ca -> 302°F 24 HRS

A2 1.8105] 1.8127| 0.12%) 39.02] 41.80 0.05] 2.50%|N/C
Glass 39.02] 59.00] 30.76%§ _ 0.05] 2.50%

39.02] 52.27 0.05| 2.50%
B2 . 0.6814] 0.6794] -0.20%] 56.12] 54.30 0.55] 27.50%)N/C
[Polyester 56.12] 55.40] -2.82%)  0.66] 33.00%

56.12] 53.92 0.50| 25.00%
Cc2 1.8628] 1.8678] 0.27%| 88.50] 135.10 0.15] 7.50%]|N/C
IPermaceI 88.50] 98.40] 12.77%{ 0.10] 5.00%

88.50] 65.90 . 0.08] 4.00%
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TIE CORD----HFC-245ca @ 121°C(250°F)

500 HRS IN R-245ca @ 250° F
| o WT | EXPWT| WT% ||BP| BREAK | BREAK | % [|STRETCH| %
CHANGE || vis || LOAD | LOAD [CHANGE]| (Inch) | ELONG
(AVE) | &P | BRK
(ave) | LOAD
A1 0.3348| 0.3428] 2.39%|IN/C|| 28.36] 32.20 0.49] 24.5%
28.36] 31.35] 8.19%| 0.46] 23.0%
28.36| 28.50 0.42] 21.0%
l 500 HRS IN R-245ca -> 24 HRS @ 302°F 7
A2 ] 0.3348] 0.3315]-0.986%|N/C]l 28.36] 34.62 | 0.49] 24.5%
28.36| 22.87| 2.56%| 0.38] 19.0%
28.36| 29.77 0.44| 22.0%
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LEAD WIRE INSULATION --HFC-245ca

[500 HRS IN R-245ca @ 250°F(121°C) |
EXPVIS |BASEDIE| EXPDIE | DIEY%
(AVE) CHANGE
9.61] 7.93 T
9.61] 9.29] -10.58%
: 9.61] 8.56
DIMDl _ 4.3524]  4.4402] 2.02%|N/C 9.95| 9.01
B1 9.95| 7.82 -15.08%
9.95| 8.52
R-245ca -> 24 HRS @ 302°F
— .
DMD 4.0289]  4.0205] 0. 21%IN/C___ | 9.61] 9.64
A2 |  9.61] 8.29] -8.67%
! 9.61]  8.40
DTMD]  4.2809] 4.2721 -0.21%iiN/C T 9.95] 6.50
B2 9.95| 9.54] -17.96%
9.95|  8.45
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