ol = The Enginesring Socfety

Far Advaneinng Mabiiny

“Laﬁd Sea Air arnnd Spaaaﬂ SAE/USCAR-20
INTERNATIONAL
400 Commonwe alth Orive, Warrendale, Pa 15095-0001
Issued December 2001

FIELD CORRELATED LIFE TEST
SUPPLEMENT TO SAE/USCAR-2

SUMMARY OF CONTENTS
L. SCOPE [ G S
2. OUTLINB .....ooiiiiiiii i e
3. REFERBNCED DOCUMENTS ... b
4. SAMPLES ... N s
5. EQUIPMENT ....oooiiiiiiiiiiiiceicneeieese i@
6. PROCEDURE .....c.cooiiii
7. TEST CONDITIONS .....ooiii Gt
8. CALCULRATIONS ... i e
9.  ACCEPTANCE CRITERIA... ..ot
10. REPORT....ccoocaidiiii

The research data, analysis, conclusion, opinions and other contents of this document are solely the product of the authors. Neither the Society
of Automotive Engineers, Inc. (SAE) nor the United States Council for Automotive Research (USCAR) certifies the compliance of any products
with the requirements of nor makes any representations as to the accuracy of the contents of this document nor to its applicability for purpose. It

is the sole responsibi

lity of the user of this document to determine whether or not it is applicable for their purposes.

Copyright 8 2001, USCAR

All rights reserved.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8545 FAX (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX (724) 776-0790

Printed in U.S.A.



https://saenorm.com/api/?name=30565df82bb214a0f743b3b85d6dd255

SAE/USCAR-20 Issued December 2001

FIELD CORRELATED LIFE TEST SUPPLEMENT TO SAE/USCAR-2

FWARNING***

No electrical terminal may be represented as having met this USCAR/EWCAP specification
unless conformance to all applicable requirements of this document have been verified and
documented. At least the minimum applicable sample size set forth in each test must have been
tested with no sample in the entire group tested failing to meet all applicable Acceptance Criteria
for that test. All required verification and documentation must be done by the supplier of the part
or parts. If testing is performed by another source, it does not relieve the primary supplier of
responsibility for documentation of all test results and for verification that all samples tested met

all applicable
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temperature is the temperature to be used in the thermal aging conditioning steps and as
the upper temperature in thermal shock conditioning steps.

1.5

Modification to tests and conditioning procedures contained in this document may be made

to accommodate special situations. However, no field correlation can be associated to
these modifications. Such modifications shall be fully documented in the test report.

1.6

This procedure is valid for USCAR/EWCAP classes 1,2, and 3. Correlation has not been

established for class 4. Although class 1and 2 terminals may not be designed for
continuous use at 125°C, conditioning at higher temperatures as directed in this procedure
is necessary to properly accelerate aging.
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2. OUTLINE

2.1 General

Diagrams are provided where necessary to clarify the details of the various test
procedures. The tests in each section must be performed in the order given unless
otherwise specified in the test request/order.

3. REFERENCED DOCUMENTS
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BCAR-2 — Performance Standard for Automotive Electrical Connec;
are available from SAE at www.sae.org or (724) 776-4970.

pld Correlation Program for Automotive Electrical Connections”, Fo
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minated lead samples a minimum of 150 mm in length (ref. Figure 1).
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a Micro-

ohmmeter capable of satisfying the dry circuit conditions specified. The micro-ohmmeter
must limit the open circuit voltage to 20 mV, limit the current applied to 100 mA, and use
either offset compensation or current reversal methods to measure resistance. The 4-wire
(Kelvin) connection method shall be used.

5.2

Thermal Aging - the test chamber shall be capable of maintaining the specified

temperature within + 3°C throughout the area where the components are placed. Air
circulation and thermal capacity shall be sufficient to assure a uniform temperature.
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5.3 Random Vibration — Vibration equipment shall consist of an Electrodynamic vibration test
system, vibration control system, accelerometer and signal conditioner capable of
operating and recording at the vibration range specified in paragraph 7.1.2. Mated
connector assemblies must be mounted on fixtures for vibration testing. The fixtures must
conform to the requirements of section 7.1.2.1.

Thermal Shock - The thermal shock equipment shall be set up such that samples can be
transferred between temperature extremes within 30 seconds.

deduct sample cables at@ point on the cable 150 + 3mm from the rear edge

Ng 95-98 percent relative humidity and -40°C to 85°C + 3 °C. Maxin
een temperature extremes is 5 minutes.

bpection - Unless otherwise specified, no special devices are requir
tation, photography of the samples may be employed.

IRE

therwise specified, make all dry circuit resistance measurements a
ber temperature tolerances are +3°C and-all time tolerances are 4
[herwise specified all resistance measurements are dry circuit resi

xamine each test specimen prior to conditioning noting any appare
conditioning, reexamine each'test specimen noting any additional
may be disassembled afterthe last cycle measurement in order tg
istances.

ish a resistance base line measurement, solder the stripped ends

p. All strandet@wire ends should be soldered. Solder the crimps on
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[imps for each

crimp type. Appropriate similar measurements should be made for header type connectors
in order to obtain pin bulk material deducts. (ref. SAE/USCAR-2, para 5.1.5 — Testing

& Direct Connect Components)

Measure and record the crimp + cable resistance of each test sample. The crimp
resistance value will be determined from this measurement minus the average deduct of
the corresponding terminal type. (optional)
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Assemble the terminated leads to the corresponding connectors and mate the connectors.
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6.7 Measure and record the overall resistance between the cable ends for each male-female
connection (see Figure 2). The crimp-interface-crimp value is determined from this
measurement minus the average deduct of the corresponding terminal types.

6.8 Subject the samples to the first cycle as defined below. Note: for vibration conditioning, the
connectors need to be attached to the vibration fixture prior to vibration and removed from
the fixture after vibration. The fixture numbers should be recorded.

6.9 Measure and record the overaII re5|stance at the end of each cycle Measurements may
also be taken-= v e

the OEM

6.10 If para. 6
terminals

6.11 Measure

11 is to be completed, disconnect the connector assembligs-and rg
from the connectors.

and record each crimp + cable resistance (recommeénded, but not

CRIMP + CABLE RESISTANCE

SOLEDERED END

Figure 1: Crimp + Cable Resistance

s directed by

bmove the

required).

OVERALL RESISTANCE

| =TT

SOLDERED END SOLDERED END

Figure 2: Overall Resistance
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7. TEST CONDITIONS

7.1 Cycle Steps

7.1.1 Step 1 Thermal Aging — 72 hours at base temperature

7.1.2 Step 2 Random Vibration — 12 hours (4 hours/plane) — 3.2g rms

7.1.21

7.1.2.2

7.1.2.3

7.1.2.4

7.1.2.5

7.1.2.6

7.1.2.7

Vibration Fixtures — Connectors shall be restrained in a fashion that limits connector

mov!
body
whert
wires
the c
fixture

mentdurmg-vibratiom—Connectors shattbefirmty ctampedaround t
but not distorted. Wires shall be clamped at approximately 35 mm
e they exit the corresponding connector. The clamping mechafism
firmly but not damage the insulation. Wires shall dress straight out
pbnnector or as determined by design features such as strain reliefs
s should have an identifying number.

e connector

from the point
shall hold the
of the back of
Vibration

frequency

Breakpoint Frequency, hertz Spectral Density Magnitude, g° /heftz
10 .070
20 .070
40 .020
350 .020
550 .005
700 .001
750 .0001
2000 .0001
Table 1 Vibration Profile—RMS g level =3.2g’s
The maximum-g level shall be limited to 3 times the rms level.
Tolergnce shall be 4.0 dB from the reference spectrum level for the tes
bandl1040.2000 hertz

Below 10 hertz and above 2000 hertz, the vibration spectrum shall roll-off at the
maximum capability of the control system.

Unless otherwise specified, the test specimens shall be subjected to 4 hours £ 5
minutes of the above test regimen in each of three mutually perpendicular planes.

Unless otherwise specified, vibration testing shall take place at an ambient temperature

of 23

+5°C.
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7.1.3 Step 3 Thermal Shock — 72 hours, 72 cycles from -40°C to base temperature, typically
30 minutes at each temperature. Maximum transfer time between chambers is 30

seconds.

. Base oo b Base
Transition Temperature Transition Temperature
<30 seconds [—- ., 1 <30 seconds [ = |

| 30 minutes | , |
"'-,_H | I // |
T I | |
-~ | |
~ | |~ :
| |
II | 30 minutes |
| \
-|40 =C - 40 °C !
' 1 Cycle "l
Figure 3: Thermal Shock Cycle
7.1.4 Step 4| Temperature Humidity — 24 hoeurs, 16 hours at 65°C and 95-98%

is uncontrolled for the remainder.of the cycle), 2 hours at -40°C, 2 hours af
at 25°C. Maximum transfer time between chambers is 5 minutes.

4 hourd

RH (humidity
85°C,
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7.2 Test Flow Chart

Prepare Samples — 2 sets
(1- Base Temp 85°C, 1- Base Temp 125°C)

I

Measure Deduct Sample Resistance

Measure Initial Crimp + Cable Resistance

L

Assemble Terminas in Connectors,
Mate Connector Assemblies;
and Measure Initial Overal Resistance

!

Cycle Conditioning Steps
1. Thermal Aging — 72 hours
2. Random Vibration ~ 12 hours —
3. Thermal Shock.+ 72 hours
4. Temperature=-Humiditv — 24 hours

l

Measdre Overall Resistance
Repeat Cycle Steps and Measure Overall Resistance for
aTotal of 2 Cyclesfor Fach Sample Set

Disassemble Terminas and

Measure Final Crimp + Cable Resistance as necessary
for analvas of results and failure modes

Figure 4: Test Flow Chart
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