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Reduction of Reliability Life Test Time for a Compressor in a
Refrigerator under Temperature Condition

Joo Woo-Jin

Department of Refrigeration and Air-conditioning Engineering
Graduate School, Pukyong National University

Abstract

Compressor is a major component of refrigeration system. Therefore
many attempts to improve performances of the compressor have been
conducted. The reliability qualification test is essential when a new
product of a compressor is developed to guarantee life time of the
product under normal operation  conditions.  General reduction method
of reliability qualification test period is known as acceleration life
test. This test is conducted in high stress condition than normal stress
condition. An acceleration factor should be increased to' reduce
reliability qualification test period. And an  acceleration factor 1is
usually obtained through an /acceleration life test.

This paper explained the relationship between the reliability
qualification test and test period. Also, This paper deal ' with
acceleration life ‘test method and data analysis for reduction of test
period. Through experiments, current was a main factor that affecting
condition to highest “stress under high temperature. Acceleration factors
of two samples were estimated 8 and 7 individually by using the 1
0C law. This result shows ‘that we can reduce the reliability
qualification test period 12.5% and 14.3% of total test period.
Temperature output of evaporator and temperature of freezer were the
main factors that affecting condition to the highest stress under low
temperature. Acceleration factor of sample was estimated 2 by using
Arrhenius relationship and kinematic viscosity. This result shows that
we can reduce the reliability qualification test period 50% of total test
period.
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Table 2° A €] &} e}

Table 2 Test time according to n and CL(5=1.8)

n CL| 05 0.6 0.7 0.8 0.9
1 273 319 371 437 533
2 186 217 253 297 362
3 148 173 202 237 289
4 127 148 172 202 247
5 111 131 152 179 218
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Table 3 Examples of failure mechanism and acceleration stress

failure mechanism acceleration stress
chemical reaction temperature
electromigration current density, temperature
corrosion temperature, humidity
electricity voltage
fatigue vibration
thermalexpansion temperature cycle
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Fig. 14 Weibull distribution
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H3% 12 =dolMel i 715 =2 B4

31 A% #AH
BHE o]&3sle] dALEE FX 5 AHA A5 YHFIE AHY

AN HFAIA ole] wE A

j?—]'

E “4d(thermo couple)E ©]&3to] H|O]
BE s
Aol AHgE B3RS F7I ek AW Al AFYS Table 49} Table

59 Z42F YER Sl

Table 4 .-Specifications of compressor

Voltage range 115~127 V
Frequency 60 Hz
Refrigerant R134a

Ultimate trip current 2.6~3.6 A

Table 5 Specifications of chamber

Compressor power 3.75 kW
Voltage 380 V
Frequency 60 Hz
Temperature range 5~60 C
Heating capacity 17,200 kcal/h
Cooling capacity 13,200 kcal/h
Refrigerant R-22
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4.1 AY #H

Aol ARgE ¥AAALE 5T AW uF BT AR AR

Table 63} Table 7 Zz} vFeRU Sl

Table 6 Specification of compressor

Unit Specification
Voltage range 115~127. .V
Frequency 60 Hz
Refrigerant R134A
Ultimate trip current | 2.6~3.6 A

Table 7 Specification of a refrigerator

Unit Specification
Compressor. power 375 kKW
Voltage 20V
Frequency 60 Hz
Refrigerant R-22

LEHRE Ttype QAUE A 3}o] dlo]E 2 1(MV-2000)5 &3 A
Ao w +ASAT. 719 AR e ALZH7)(CW-120)5
o Aol A ste] A5t 34 AW 2= 3 AW U9

BA47E AgemA 43530
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Appendix

ik Hs s AEHA
BEH - (Gahs FETs, IGFET:) 3 gEER ZT(YUH NUE, £3) ER, 8L HE IZ JAE
A = P o T4, = 1 & A E &
Transistor, LED, MOS, CMOS, RAM ik g3 gk, Ug HpE
2HH - electralytio, polypropylene, G
o /10 POUPIORYENE, | ooy o, B BE
thin film, tantslum capacitors
H¥ - clectrolytic, polypropylene, e 2T, &% TH)E MIB/ES, 83, JIHE AEY2,
thin film, tantelum capacitors =iEE
HIHE - optoelectronios, Ia§ers. Py SR 5
LCD, eleotric bonds and connections
ey ag 3 ioh aunling rate 20 HE QOSEAC)
Eleotrioal Contaots - %7, cirouit i A% High eycling rate, =&, E5, 28F4(SE)

breakers, relays

f 2% BIHLE: metal fatigue, rupture, welding

BI/MER - 34, HEE BY
&1

23, T

discharge

48, &2 depth of

2L, U5, SHEE

yD -y 8 sez) EXa
i

& light autput

HEx
8 23

HE SR #E JMHE, #)

®I|E7 - B, neating elemenis,
thermosleatric converters

=y
Lo

1 2E. generator 2 &% insulation £= HHE
&Y JpE. Cod +3EE=
SEE

W - roller, ball, diding bearings

73, 02

Overapeed, Fof, €222

JIHTE - TE7t FE, tools, gears,
hydraulic companent

2% DI

JNHE Hat, 8%, 25, #H0L AEYA Zl

R

<A1> ARRE ]
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Appendix

L= ds T AEHA
2 4 _ 3gEER), 83 83, II:‘ 49 3% 3@FY 3|NHB AEQA B NEY BN BE Mo SH(BC
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