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TEST METHOD A106- A
THERMAL SHOCK
1. PURPCSE

This test is conducted to determne the resistance of a part to
sudden exposure to extrene changes in tenperature and to the effect
of alternate exposures to these extrenes.

1.1 Terns and Definitions

1.1.1 Load
The speci nens under test and the fixtures hol ding those specinens

during test. The maxi mum | oad shall be the maxi mum mass of specinens
and frxtures that can be placed in the working zone of the bath while

mai ntai ning specified tenperature and tines.

1.1.2 Monitoring Sensor

The tenperature sensor that is |ocated and caljbrated so as to
indicate the sanme tenperature as at the worst-case | ndicator specinen

| ocati on. The worst-case indicator specinen |ocation is identified

during the periodic characterization of the worst-case |oad
t enperature.

1.1. 3 Wrst-Case Load Tenperature

The tenperature of a specific specinmen as indicated by a thernocouple
i mbedded in the body and |ocated at the center of the | oad.

1.1.4 Specinen
The device or individual piece being tested.

1.1.5 Transfer Tine

The el apsed tinme neasured from renoval of the load from one bath
until insertion in the other bath.

1.1.6 Maxi mum Load

The largest load for which the worst-case |oad tenperature neets the
timng requirenents (see 3.1).
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1.1.7 Dnell Tine
The total tinme the load is imersed in the bath

2. APPARATUS

The bath(s) used shall be capable of providing and controlling the
specified tenperatures in the working zone(s) when the bath is |oaded
wth a maxi num | oad. The thermal capacity and liquid circulation
must enable the working zone and loads to neet the specified
conditions and timng (see 3.1). \Wrst-case |oad tenperature shall
be continually nonitored during test by indicators or recorders
reading the nonitoring sensor(s) . The worst-case | oad tenperature
under maxi mum | oad conditions and configuration shall be verified as
needed to validate bath perfornance. Per fl uorocar bons that neet the
physi cal property requirenents of Table 11 shall be used for
conditions B, C, & D.

3. PROCEDURE

Speci nens shall be placed in the bath in a position so that the flow
of liquid across and around themis substantially unobstructed. Th

| oad shall then be subjected to condition C or as otherw se specifieg
of Table | for a duration of 15 cycles. Conpl.etion of the tota

nunmber of cycles specified for the test may be interrupted for the
pur pose of |oading or unloading of device [ots or as the result of
power or equipnent failure. However, if the nunber of interruptions
for any given test exceeds 10 percent of the total nunber of cycles
specified, the test nust be restarted fromthe begi nning.

3.1 TIMNG

The total transfer time fromhot to cold or fromcold to hot shal
not exceed 10 seconds. The load may be transferred when the worst-
case load tenmperature is within the limts specified in Table 1.
However, the dwell tine shall not be less than 2 m nutes and the | oad
shal | reach the specified tenperature within 5 m nutes.
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TABLE I 1/
Test A B (o D
Conditions = { —ememmmmmo | e e eeCea
Tempera- Tempera- Tempera- Tempera-
ture ture ture ture
?
‘tep 1l{Temperature 85 +10 100 +10 125 +10 150 +10
|tolerance, ©c -0 -2 -0 -0
] _______________________________________________________
| Recommended Water 2/
| £luid Perfluoro- | Perfluoro- | Perfluoro-
: carbon 3/ carbon 3/ carbon 3/
= T
'‘tep 2|Temperature -40 +0 -0 +2 -55 40 -65 40
{tolerance, °C -30 -10 -10 -10
| _______________________________________________________
| Recommended
| £luid Perfluoro- || Perfluoro- || Perfluoro- || Perfluoro-
| carbon 3/ carbon 3/ carbon 3/ carbon

1/ Ethyl ene gl ycol shal

2 /| Wt er
range.

not be used as a thernal

Is indicated as an acceptable fluid for

3/ Perfluorocarbons contain no chlorine or hydrogen.

NOTE: Conponent

3.2 MEASUREMENTS

Hermeticity tests, for

el ectri cal
tests, shal
docunent .

chem ca

_ resistance to the thernal
shoul d be established prior to running the test.

hernetic devices, _ _
measurenents that consist of paranetric and functional
be taken as specified in the applicable procurenent

vi sual

Test
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exam nati on

shock test fluid.

this tenperature

shock |iquids
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3.3 FAILURE CRITERIA

After subjection to the test, a device shall be defined as a failure
if hermeticity, for hermetic devices, cannot be demonstrated, if
parametric limits are exceeded, or if device functionality cannot be
demonstrated under nominal and worst-case conditions specified in the
applicable procurement document. Mechanical damage, such as
cracking, chipping, or breaking of the package (as defined in Test
Method B101 "External Visual") shall also be considered a failure,
provided that such damage was not induced by fixturing or handling.

TABLE II. Phvsical property requirements of perfluorocarbon fluids. 1/

ASTM
test

|
Test Condition B |
|
| method
|
!
]

|

Step 1|Boiling point, ©cC >100 >150 D1120

iDensity at 25°C gm/ml >1.6 D941
|Dielectric strength >300 D877

| volts/mil

|Residue, microgram/gram <50 D2109

| Appearance Clear, colorless liquid Not applicable

|
Step 2|Density at 25°C gm/ml >1.6 D941

|Dielectric strength >300 D877

| volts/mil

|Residue, microgram/gram <50 - D2109

| Appearance Clear, colorless liquid Not applicable

I———————————

———

1/ The perfluorocarbon used shall have a viscosity less than or equal
to the thermal shock equipment manufacturer's recommended
viscosity at the minimum temperature.
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4. SUWARY
The following details shall be specified in the applicable
procurement docunents:
(a) Special mounting, if applicable.

Tenperature extremes (see Table 1),
conmponent requiremnents.

| nteri mmeasurenment intervals, when required.
acceptance criteria for exam nations,

Speci al f
and electrical tests.

hermeti ¢ packages),

For qualification testing,

o Test
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nunber of cycles,

seal

or specific

tests (for

sanple size and quality |evel
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