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Development of machinery parts test device for the rising high

temperature and measuring large and tiny scale torque

Yong Bum Lee- Hong Won Park-Geun Ho Lee

Department of System Reliability, KIMM

Abstract

For a reliability assessment of machinery parts, accurate performance test, environmental
test, life test, etc. are required on the sample. In the performance test conditions of
various machinery parts, some problems happen such as needs to rise temperature
rapidly with large flow of oil having very low thermal conductivity and to measure very
high torque or tiny torque, etc. This study brings out the method to apply heat to rise
temperature for large flow of oil without chemical change in a performance test of oil
cooler. To measure large scale of torque in a performance test of planetary gearbox of
excavator, the method of torque measurement is proposed by replacing the large torque
meter priced very expensive. To measure very small torque on lubricated friction, a

methode of force balance type test mechanism is introduced for tests of piston assembly.

Keywords : Oil cooler, Piston & shoe assembly, Force balance, Track drive unit,

Loading-unloading
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<719 2> Representative section cooling
performance test point

<719 1> Entire section cooling
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(1)

X100  [%]

Qa
Qi

. Cj;O)s(Ga ° Cpa)} ° (tOI tal)

ch: mln{ (GO

o171 4

(2)

b=t ol —=ltgp—t 4l
In[(tg =t )/ (tgg—1t )]

AT/WL

L5 (60~70C)7HA

g (1000 L/min)¢] 24<& A3

L
R

3l A

SH

& ©
de

3|
&

ja= S =2 R B A e )

&l oF

# W3}y

FomA WY

=
=

EEE R

29

|

18] =24

A7E A

R
)

2 9%9

| - \M ‘‘‘‘‘‘‘‘
® | Ci—
= 1 = AD
7 M
S A
_ =
= | = N |
n 2
» Q == I
— \
o | ol
S o[ TN
i STV
\ B 2 , S
=< oF g| 8=
I = |
b <3 <3 ,,,, | & ﬂé
NV [ @l@@.llolWl
gle ® S
7! I
®‘ MD‘HW ‘0‘ - H “““ B
ol ok * =
©e== = _H
QW_S
Lop<l_
< Gy
o | LH K our _
\1‘ , OLAr 5430 =

Cooling Tower
& XotH+%

koD~ R RO
~O" " _®rao DIDIROfy
ArBr 010k D1 DIEVEN 4749

LOO&O_HOI_OI_UEHEMMION;A
SUBTOTIFIF S SRR sy ar =
Of D DRI A = = W0 gy 50 %7
0 B B SDRIAHORN OR 3D = "o
SO 4y oy ORI s+
e e e A

_ammzo_:)_‘l.oaoa_)_‘_JﬂH
o
MQQ%%QQ%%Q&Q

......... O —QAd
—ANMTOOMNMN OO — — —

<229 3> Oil cooler performance test rig circuit diagram
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<219 5> 8inch oil cooler test result
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<Y 7> Test rig to measure very high torque of
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<Y 9> Torque measurement device test result
<3 1> Results from repeatability analysis
Source Variance Contribution (%)
Total Gage R&R 50122 0.03
Repeatability 50122 0.03
Part-To-Part 178015998 99.97
Total Variation 178066120 100.00
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<19 11> Test Set—up; of durability

test for piston and shoe

Flow Torque

RPM  T(" C)P(Mpa)  —a—rpm —=—Flow (Vmin) (Nm)
2200 4 - Temp Torque -0.70 10
— «— pressure
554 40| [o.es
2000 Eoio
50 | Foss | g
1800 30 === [ o050
g [o.45
1600 | *°
20 Foao | o
1400 4 40 N~ S~ |98
[o.30
h 0.25
1 35 . L
1200 s, ST R S . L4
[o.20
1000- 304 0-— T T T T T 0.15
130 140 150 160 170 180
Time (sec)
- Flow Torque
RPM T(* C)P(Mpa)  — - rpm —a—Flow i) ()
22004 | — = Temp. Torque F0.65 1
~—e—pressure
404 I o.60
2000 Lo
lo.s5
50 o
1800 - 30 mmmmmmmmmmmm e F0.50 L g
45 4 -0.45
L7
1600 -| [ 0.40
20
401 Loss L
1400 -|
r\,,\/\/\NM,\JJ\M\« l0.30
10 ks
1200 361 S e | 020
Fo2o | ,
10004 30d o - 0.15

T T T T T T T
150 200 250 300 350 400 450 500
Time (sec)

<19 12> Test result of piston & shoe assembly
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