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REVI SI ON HI STORY

DATE REV. NO | DESCRI PTI ON ENG.
11/ 22/ 2006 | 0.9 Rough Draft Rel ease TP
11/29/2006 |1.0 Formal Rel ease TP
12/ 8/ 2006 1.1 Edi torial Changes TP
12/ 29/ 06 1.2 Reduced el ectronic size of TP

phot ographs and pl aced multiple
phot ographs on the sane page at
the request of the test sponsor.

05/ 08/ 2007 | 1.3 Added SEM Phot ogr aphs TP
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CERTI FI CATI ON

This is to certify that the evaluation described herein was
desi gned and executed by personnel of Contech Research, Inc.
It was perfornmed with the concurrence of Santec, Inc., of New
Al bany, I N who was the test sponsor.

Al l equi pnent and neasuring instrunments used during testing
were calibrated and traceable to NI ST according to | SO 10012-1
and ANSI/NCSL Z540-1 and M L- STD-45662 as applicable.

All data, raw and summari zed, anal ysis and concl usi ons
presented herein are the property of the test sponsor. No copy
of this report, except in full, shall be forwarded to any
agency, custoner, etc., without the witten approval of the
test sponsor and Contech Research

s e

Thomas Peel
Presi dent And
Director O Test Program Devel opnent
Cont ech Research, Inc.

TP.cmjs
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SCOPE

To perform Tin Wi sker testing on contacts as manufactured and
submtted by the test sponsor Santec, Inc.

APPLI CABLE DOCUMENTS

1. Unless otherw se specified, the foll ow ng docunents of
issue in effect at the tine of testing perforned forma
part of this report to the extent as specified herein. The
requi renments of sub-tier specifications and/or standards
apply only when specifically referenced in this report.

2. Standards: a) EIA Publication 364
b) INEM Docunents

TEST SAMPLES AND PREPARATI ON

1. The follow ng test sanples were submtted by the test
sponsor, Samtec, Inc., for the evaluation to be perforned
by Contech Research, Inc.

Part Nunbers

a) C61-01-T-S
b) T-1S15-03-T-S
c) T-1S8-01-T-S
d) C119-01-T-S
e) T-1S15-03-T-H
f) G 136-01-T-S
g) C61-01-T-H
h) T-1S8-01-T-H
i) C119-01-T-H

2. Unless otherwise indicated, all materials were certified by
the manufacturer to be in accordance with the applicable
product specification.

3. The test sanples as submitted were certified by the
manuf acturer as being fabricated and assenbl ed utilizing
nor mal production techni ques conmon for this type of
product and inspected in accordance with the quality
criteria as established for the product involved.

4. The test sanples were tested in their ‘as received
condi tion.

5. Unless otherwi se specified in the test procedures used, no

further preparation was used.
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TEST SAMPLES AND PREPARATI ON -conti nued

6. Al equipnment and neasuring instrunments used during testing
were calibrated and traceable to NI ST according to | SO
10012-1 and ANSI/NCSL Z540-1, as applicable.

TEST SELECTI ON

1. Al tests were perforned in accordance with the applicable
sequences and procedures as specified in JESD22A121 and by
the test sponsor.

2. The followi ng test environnents were established:

Goup 1: Anbient Tenperature/Hum dity Storage
30°C/ 60% (4000 Hours)

G oup 2: H gh Tenperature/ Hum dity Storage
60°C/ 87% (4000 Hours)

G oup 3: Thermal Cycle
-40°C to +85°C (1500 Cycl es)

3. Test set ups and/or procedures which are standard or conmon
are not detailed or docunmented herein provided they are
certified as being perforned in accordance with the
applicable (industry or mlitary) test nethods, standards
and/ or drawi ngs as specified in the detail specification.

| NI TI AL EXAM NATI ON

1. A visual exam nation was perforned on all sanples prior to
exposure to the specific environnments under 60X
magni fi cation. The contacts so exam ned had no
abnornmalities beyond that expected for the products being
eval uat ed.

2. See Figure # 1 for photographs of each typical contact part
numnber .

APPENDEX A

See Appendex A for the plating test results.
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EQUI PMENT LI ST

ID# Next Cal Last Cal Equipment Name Manufacturer Model # Serial # Accuracy Freq.Cal
23 Steady State Hum.Cham Blue M Co. AC-7602TDA A2-971 +1DEG C Ea Test
129 | 11/15/2006 | 11/15/2005 | Dial Indicator 0.010 Brown & Sharp 7035-2 B362366 +.0005in. | 12 mon.
294 Steady State Chamber Blue M Co. AC7402HA-1 A-3933 See Cal Cert Ea Test
568 6/19/2007 6/19/2006 | Temp Humid Chamber Cincinnati Sub-Zero ZH-8-1-1 H 2F9522194 See Cal Cert Ea Test
697 6/19/2007 6/19/2006 | Temp.Humid.Chamber Cincinnati Sub Zero ZH-8-1-H/AC 79822875 | See Cal.Cert. Ea Test
1029 Digital Miocroscope Camera | Polaroid DMC-1 | N707001AV See Manual N/A
1030 Microscope Nikon SMZ-2T QHI-85 N/A N/A
1031 Computer ARC 350-Mhz CAT70 N/A N/A
1314 1/10/2007 1/10/2006 | Multiplexer card Keithley Co. 7708 0862544 See CERT 12mon
1315 1/10/2007 1/10/2006 | Data Aquisition Multimeter Keithley Co. 2700 0862680 See CERT 12mon
1361 1/10/2007 1/10/2006 | Multiplexer Card Keithley 7708 1067661 See Cal Cert 12mon
----- N/A N/A | SEM* JEOL JSM 5910LZ N/A N/A N/A

* Equipment owned and operated by the Thielsch Engineering of Cranston, RI
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FI GURE #1

R e

C-61-01-T-H 1-1515-03-T-H

C-61-01-T-S C-136-01-T-S

T-1S815-03-T-S C-119-01-T-H

U ML L
L 0-E | "“."| 'I.-v.—l-v.-r*-..-
.,..I,..-u' '—.'--...-.-.-.‘.'l-'_.-.:.-..‘-," .

T-1S8-01-T-H  T.188-01-T-S

C-119-01-T-8
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TEST RESULTS
GROUP 1
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PROJECT NO.: 206282 SPECI FI CATION: | NEM

PART NO. See Page 4 PART DESCRI PTI ON:  Contacts
SAVPLE SIZE: 6 Contacts/PN TECHNI CI AN SRITFPIMG
START DATE: 5/11/06 COVPLETE DATE: 3/20/07
ROOM AMBI ENT: 22°C RELATI VE HUM DI TY: 37%

EQUI PMENT | D#: 23, 568, 697, 1029, 1030, 1031, 1314, 1315, 1361,
JECL JSMh910LZ ( SEM

AVBI ENT TEMPERATURE/ HUM DI TY STORAGE

PROCEDURE:

1. The test environnment was performed in accordance with
El A 364, Test Procedure 31, with the follow ng conditions:

2. Test Conditions:

a) Relative Humidity . 60%+ 2%
b) Tenperature Conditions : 30°C £ 2°C
c) Duration . 4000 hours

3. The sanpl es were exam ned at 1000, 2000, 3000 and 4000
hours of exposure.

4. During the exposure, visual exam nation of the sanples were
made at specific intervals and in the foll owi ng sequence.

a) Place the test sanples in the test chanber

b) At each designated neasurenent period, renove the test
units fromthe test chanber when it is at 25°C. The
test sanples were exposed to room anbi ent for one to
two hours prior to exam nation

c) Visually exam ne and photograph the sanples.
d) Upon conpletion of the exam nation, place the test

sanpl es back into the test chanber until the next
measurenent interval or until conpletion of the test

dur ati on.
147? —i
e CYXR—
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REQUI REVENTS:

1. The contacts were exanm ned using an stereo m croscope at
60X magni fication for the presence of whisker growt h.

2. Typical photographs of the sanples shall be taken during
each exam nation interval

3. There shall be no evidence of whisker growth that exceeds
10.0 mcronmeters (un.

RESULTS:

1. There was no evidence of whisker growth that exceeded
10.0 mcroneters.

2. See the followi ng figures for photographs of sanples at
each exam nation interval

Fi gure # Exam nation Interva
2 through 3 1000 Hours
4 through 5 2000 Hours
6 through 8 3000 Hours
9 through 11 4000 Hours

3. At the request of the test sponsor, a SEM anal ysi s was
performed on the test sanples after testing had been
conpl eted. A typical SEM photo is shown in Figure #11A
The SEM anal ysis was perfornmed by Thiel sch Engi neering of
Cranston, R
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FI GURES #2 THROUGH 3
1000 HOURS
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FI GURE #2

No observed
whi sker growt h.

Possi bl e whi sker growt h.
Less than 10 pm

Group 1 1000 haurs C-61-01-T-5
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Fl GURE #3

This is not a whisker but
a “sliver” of plating.

Creun 1 WNheors T-7 55%01-T-H

Possi bl e whi sker growt h.
Less than 10 um

No observed
whi sker grow h.

L oEzpd ACAl hors G 8] |
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FI GURES #4 THROUGH 5
2000 HOURS
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FI GURE #4

Possi bl e whi sker growt h.
Less than 10 pm

2000 howrs

Graup - C-61-21-T-H &t 2000 hodrs

No observed Possi bl e whi sker growt h.
whi sker grow h. Less than 10 pm

1-C-115-01-T-H at 2000 hours
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FI GURE #5

Possi bl e whi sker growt h.
Less than 10 um

This is not a whisker but
a “sliver” of plating.

Group 1 - C-61-01-T-5 at 2000 hours

Group 1 - G-135-01-T-3 at 2000 hours

No observed
whi sker grow h.

0-T-% 3 A0 s

No observed
whi sker grow h.

A T - T-1E0-00-T-10 8 2000 Paurs
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FI GURES #6 THROUGH 8
3000 HOURS

147? ~oi
e CXR
TR#206282, REV.1.3 17 of 62 Contech Research

An Independent Test and Research Laboratory



FI GURE #6

% No observed
4 whi sker grow h.

GROUP 1-3000 HRS C-61-01T-5

Possi bl e whi sker growt h.
Less than 10 pm

RO - 50 F S 51505

1478 - 01
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FI GURE #7

Possi bl e whi sker growt h,
but it’s on the carrier
strip.

No observed whi sker
growth on the
contact.

GROUP 1 3000 HOURS C-119-01-T-H

Possi bl e whi sker growt h.
Less than 10 pm

GROUP 1- 3000 HRS C-61-01-T-H

1478 - 01

Debri s and possi bl e
whi sker growh, but it’'s
on the carrier strip.

No observed whi sker

grow h on the
cont act .

GROUP 1 3000 HOURS C-118-04-T-8

CRLOTE
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Fl GURE #8

No observed whi sker
grow h on the
contact.

GROUP 1- 2000 HES C-125-01-1-5
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FIl GURES #9 THROUGH 11A
4000 HOURS
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Fl GURE

#9

No evi dence of whi sker
gr owt h.

Group | - G-21-01-1 -5 L0050 H <5

No evi dence of whisker
grow h.

No evi dence of whi sker
gr owt h.
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FI GURE #10

Possi bl e whi sker growt h.
Less than 10 pum

No evi dence of whi sker
gr owt h.

This is not a whisker but
a “sliver” of plating.

Possi bl e whi sker growt h.
Less than 10 um

—01-"H 4000 HRS
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FI GURE #11

No evi dence of whisker
ar ow h.

(Group 1 - C-119-01-T-5 4000 HRS
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FIl GURE #11A
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TEST RESULTS
GROUP 2
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PROJECT NO.: 206282 SPECI FI CATI ON: | NEM

PART NO. See Page 4 PART DESCRI PTI ON:  Cont acts
SAVPLE SIZE: 6 Contacts/PN  TECHNGIAN SRITFP/MS
START DATE: 5/11/06 COVPLETE DATE:  3/20/07
ROOM AMBI ENT: 22°C RELATIVE HUM DI TY: 37%

EQUI PMENT | D#: 294, 1029, 1030, 1031, 1314, 1315, 1361,
JEOL JSMb910LZ (SEM

TEMPERATURE/ HUM DI TY STORAGE

PROCEDURE:

1. The test environnment was performed in accordance with
El A 364, Test Procedure 31, with the follow ng conditions:

2. Test Conditions:

a) Relative Humidity . 87% £ 2%
b) Tenperature Conditions . 60°C = 2°C
c) Duration . 4000 hours

3. The sanpl es were exam ned at 1000, 2000, 3000 and 4000
hours of exposure.

4. During the exposure, visual exam nation of the sanples were
made at specific intervals and in the foll owi ng sequence.

a) Place the test sanples in the test chanber

b) At each desi gnated neasurenent period, renove the test

units fromthe test chanmber when it is at 25°C. The
test sanples were exposed to room anbient for one to
two hours prior to exam nation

c) Visually exam ne and photograph the sanples.

d) Upon conpletion of the exam nation, place the test
sanpl es back into the test chanber until the next
measurenent interval or until conpletion of the test
durati on.

REQUI REMENTS: See next page.
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REQUI REVENTS:

1. The contacts were exanm ned using an stereo m croscope at
60X magni fication for the presence of whisker growt h.

2. Typical photographs of the sanples shall be taken during
each exam nation interval

3. There shall be no evidence of whisker growth that exceeds
10.0 mcronmeters (un.

RESULTS:

1. There was no evidence of whisker growth that exceeded
10.0 mcroneters.

2. See the follow ng Figures for photographs of sanples at
each exam nation interval

Figure # Exam nati on | nterval
11 through 12 1000 Hours
13 through 14 2000 Hours
15 through 17 3000 Hours
18 through 20 4000 Hours

3. At the request of the test sponsor, a SEM anal ysi s was
performed on the test sanples after testing had been
conpleted. A typical SEM photo is shown in Figure #20A.
The SEM anal ysis was perfornmed by Thiel sch Engi neeri ng of
Cranston, Rl

COVMENT

Evi dence of a corrosion was observed on the follow ng part
nunbers at the 2000 hour inspection interval:

C61-01-T-H

C-61-01-T-S

C 119-01-T-H
C 119-01-T-S
C 136-01-T-S
T-1S8-01-T-H
T-1S15-03-T-S

This condition is illustrated in the photograph on the
fol |l ow ng page.
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CORRCOSI ON OBSERVED AT THE
2000 HOUR | NSPECTI ON | NTERVAL

Evidence of corrosion.

:

& '

13-T-5 4000 HRES corrosion

™
/|

2. 28 -

—
—
o0
—
LT
-
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FI GURES #11 THROUGH 12
1000 HOURS

147? ~oi
e CXR
TR#206282, REV.1.3 30 of 62 Contech Research

An Independent Test and Research Laboratory



1478 - 01

FI GURE #11

000 hrs - 0-118-01-T-5

No evi dence of whisker

Trouk 2 - 1|:|:|| VER "—

agr owt h.

- =
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FIl GURE #12

No evi dence of whi sker
gr owt h.

Possi bl e whi sker growt h.
Less than 10 pm

315

Possi bl e whi sker growt h.
Less than 10 um

No evi dence of whisker |m
arow h.

VT TG

i
¥

aroup 2 - 1000 hrs - C-81-01-T-3

1 2- 1000 kg - C-118-01-T-H
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FI GURES #13 THROUGH 14
2000 HOURS
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FIl GURE #13

No evi dence of whi sker
growt h but evidence of
corrosion.

No evi dence of whi sker
growt h but evidence of
corrosion.

1515-02-T-5 £1

VT §
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FIl GURE #14

. ‘"
No evi dence of whisker
growt h but evi dence of
corrosion.

No evi dence of whisker
growt h but evi dence of
corrosion.
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FI GURES #15 THROUGH #17
3000 HOURS
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FI GURE #15

No evi dence of whisker
growt h but evi dence of
corrosion.

Possi bl e whi sker growt h.
Less than 10 pm

Evi dence of
corrosion.

No evi dence of whisker
growt h but evi dence of
corrosion.

No evi dence of whi sker
growt h but evidence of
corrosion.
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FIl GURE #16

No evi dence of whisker
growt h.

Evi dence of
corrosion.

Possi bl e whi sker grow h.
Less than 10 um

2 3000 hours C-681-01-1-5

Possi bl e whi sker growth

on the carrier (Less than T . B
10 pn). No evidence of Possi bl e whi sker growt h.
whi sker growm h on the

cont act .

Less than 10 pm

L

c119-01-TH 23000 hours C-1515-07

CRLOTE
1478 - 02
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FIl GURE #17

No evi dence of whi sker
growt h but evidence of
corrosion.

515-03-T3
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FI GURES #18 THROUGH #20A
4000 HOURS
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No evi dence of whisker
grow h.

FIl GURE #18

No evi dence of whisker
growt h but evidence of
corrosion all over the
contact surface.

[t 7 -0 3 4000 HRE

No evi dence of whisker
growt h but evi dence of
corrosion all over the
contact surface.

No evi dence of whisker
growt h but evidence of
corrosion.

G @ -C- G 00T HIE
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FI GURE #19

No evi dence of whisker
growt h but evidence of
corrosion.
v n

No evi dence of whisker
growt h but evidence of
corrosion all over the
contact surface.

No evi dence of whisker
Possi bl e whi sker growth growt h but evidence of
but it’s on the carrier a@ COrrosion.
strip and therefore is &
di scount ed.

v

"d_"f VY P i e v
R e

IGroup 2 - C-119.01-T-5 4000 HRS

Contech Research
42 of 62 An Independent Test and Research Laboratory
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Fl GURE #20

No evi dence of whi sker
growt h but evidence of
corrosion all over the
contact surface.
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FI GURE #20A
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TEST RESULTS
GROUP 3
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PROJECT NO.: 206282 SPECI FI CATION: | NEM

PART NO. See Page 4 PART DESCRI PTI ON:  Contacts
SAVPLE SIZE: 6 Contacts/PN TECHN Gl AN SRITFP
START DATE: 5/16/06 COVPLETE DATE: 3/20/07
ROOM AMBI ENT:  23°C RELATI VE HUM DI TY: 39%

EQUI PMENT | D#: 129, 1029, 1030, 1031, 1314, 1315, 1361,
JEOL JSMB910LZ ( SEM

THERVAL CYCLI NG

PROCEDURE:

1. The test environnment was performed in accordance with
El A 364, test Procedure 32, with the follow ng conditions:

2. Test Conditions:

a) Nunber of Cycles : 1500 Cycl es
b) Hot Extrene . +85 +3°C/-0°C
c) Cold Extrene . -40 +0°C/-3°C
d) Tinme at Tenperature 8 Mnutes

e) Ranp Tine Hot to Cold : 5 Mnutes
f) Ranmp Tine Cold to Hot : 5 M nutes

3. During the exposure, resistance nmeasurenents were taken at
specific intervals and in the foll ow ng sequence:

a) Place the test sanples in the test chanber.

b) At each designated neasurenent period, renove the test

units fromthe test chanmber when it is at 25°C. The
test sanples were exposed to room anbient for one to
two hours prior to exam nation

c) Visually exam ne and phot ograph the sanpl es.

d) Upon conpletion of the exam nation, place the test
sanpl es back into the test chanber until the next
measurenent interval or until conpletion of the test
durati on.

REQUI REMENTS: See next page.
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REQUI REVENTS:

1. The contacts were exanm ned using an Stereo M croscope at
60X magni fication for the presence of whisker growt h.

2. Typical photographs of the sanples shall be taken during
each exam nation interval

3. There shall be no evidence of whisker growth that exceeds
10.0 mcronmeters (un.

RESULTS:

1. There was no evidence of whisker growth that exceeded
10.0 mcroneters.

2. See the followi ng figures for photographs of sanples at
each exam nation interval

Fi gure # Exam nation | nterval
21 through 22 535 Cycles
23 through 24 1050 Cycles
25 through 26 1500 Cycles

3. At the request of the test sponsor, a SEM anal ysi s was
performed on the test sanples after testing had been
conpleted. A typical SEM photo is shown in Figure #26A.
The SEM anal ysis was perfornmed by Thiel sch Engi neering of
Cranston, R
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FI GURES #21 THROUGH 22
535 CYCLES
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Possi bl e whi sker growt h.
Less than 10 pum

FIl GURE #21

No evi dence of whisker

Possi bl e whi sker growt h.
Less than 10 um

N E Rl o L UL

No evi dence of whisker
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FI GURE #22

No evi dence of whisker
grow h.

No evi dence of whi sker

No evi dence of whisker
grow h.

No evi dence of whisker
grow h.
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FI GURES #23 THROUGH 24
1050 CYCLES
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FI GURE #23

Possi bl e whi sker growth
but it’s on the carrier
strip and therefore

di scount ed. .

Possi bl e whi sker growt h.
Less than 10 um

50 cycles - T1515-03-T-H

No evi dence of whisker

grow h.
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FIl GURE #24

No evi dence of whi sker
grow h.

No evi dence of whi sker
grow h.

¥

£ oadrs oyl

No evidence of whisker Possi bl e whi sker growt h.
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Less than 10 um

Oy 550y ~ 7130515

Possi bl e whi sker growt h.
Less than 10 pm

{003 1090 cycles - C-119-01-T-H
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FIl GURES #25 THROUGH 26A
1500 CYCLES
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FI GURE #25

No evi dence of whisker
grow h.

No evi dence of whisker
grow h.

Possi bl e whi sker growth

but it’s on the carrier Possi bl e whi sker growt h.
strip and therefore Less than 10 pm
di scount ed. . 7

L P e i

o ') :
Crogp 2 1510 cyclze 2-11940°-T-H Giraup 3 1522 eyelas T-1515-05-TH
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Fl GURE #26

Possi bl e whi sker growth
but it’s on the carrier
strip and therefore
di scount ed. .

hema ez bl zEs

No evi dence of whisker
growt h.

No evi dence of whisker
growt h.
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Possi bl e whi sker growt h.
Less than 10 pm

Possi bl e whi sker growt h.
Less than 10 pum
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FI GURE #26A
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Customer: SAMTEC

Date: 4/12 -
4/13/2006

Test Plating test results for parts
Objective: submitted to whisker testing

Line 11
Sequence
1 Electro Clean (polarity varies as to base
material)
2 Electro Clean (polarity varies as to base
material)
3 Sulfuric Acid
4 Acid Copper
5 Nickel Plate
6 Tin Plate
7 Neutra Rinse 80
8 Rinse
9 Hot Rinse
10 Dry
11
12
13
14
15
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Thickness

(Hin)
Test #: 1 Nickel Plate| Amp/Volt Sn Plate Amp/Volt |Nickel Plate| Sn Plate Additional Notes:
Line Speed: 9.7 ft/min R-1 18/5.2 R-1 15/3.6 55 120 contact |low end of spec
R-2 20/5.5 R-2 14/3.0 70 146 tail
Part #: C-119-01-T R-3 20/5.8 R-3 15/3.6
Base Material: Phos Bronze R-4 R-4
Temp °F Temp °F 120 F Sn deposit is uniform satin/matte
Thickness
(Hin)
Test #: 2 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 4.1 R-1 19/5.2 R-1 15/3.5 126 266 contact |High end of spec
R-2 22/5.5 R-2 15/3.0 166 306 tail
Part #: C-119-01-T R-3 20/5.8 R-3 15/3.5
Base Material: Phos Bronze R-4 R-4
Temp °F Temp °F 119 Sn deposit is uniform satin/matte
Thickness
(Hin)
Test #: 3 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 4 R-1 25/5 R-1 18/3.5 145 219 contact |High end of spec
R-2 28/5.2 R-2 18/3.0 230 303 tail
Part #: C-61-01-T R-3 26/5.8 R-3 18/3.5
Base Material: BeCu R-4 R-4
Temp °F Temp °F 119 Sn deposit is uniform satin/matte
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Thickness
(Hin)
Test #: 4 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 9 R-1 25/5 R-1 18/3.5 7 116 contact |Low end of spec
R-2 28/5.2 R-2 18/3.0 110 185 tail
Part #: C-61-01-T R-3 26/5.6 R-3 18/3.5
Base Material: BeCu R-4 R-4
Temp °F Temp °F 119 Sn deposit is uniform satin/matte
Thickness
(Hin)
Test #: 5 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 3.6 R-1 55/5.5 R-1 22/3.8 211 290 High end of spec
R-2 55/5.4 R-2 20/4.2 209 400
Part #: T-1-S8-01-T R-3 20/5.8 R-3 21/4.6
Base Material: Phos Bronze R-4 R-4
Temp °F Temp °F 119 Sn deposit is uniform satin/matte
Thickness
(Hin)
Test #: 6 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 4.2 R-1 R-1 16/3.6 60-90 170-240 Low end of spec
R-2 R-2 16/3.4
Part #: T-1-S8-01-T R-3 R-3 16/3.8
Base Material: Phos Bronze R-4 R-4
Temp °F Temp °F 120 Sn deposit is uniform satin/matte
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Thickness

(Hin)
Test #: 7 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 4.3 R-1 5/1.6 R-1 10/3.0 52 100-200 Low end of spec
R-2 9/3.0 R-2 10/2.8
Part #: T-1S1-15 R-3 9/3.0 R-3 10/3.4
Base Material: Phos Bronze R-4 R-4
Temp °F Temp °F 119 Sn deposit is uniform satin/matte
Thickness (u in)
Test #: 8 Nickel Amp/Volt Tin Amp/Volt Nickel Tin Additional Notes:
Line Speed: 4.2 R-1 14/4.2 R-1 14/4.2 80-102 317-325 High end of spec
R-2 13/4.0 R-2 14/3.6
Part #: T-1S1-15 R-3 13.5/4.8 R-3 13/4.0
Base Material: Phos Bronze R-4 R-4
Temp °F Temp °F 119 Sn deposit is uniform satin/matte
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