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Development of Wear Equation according to Friction Coefficient
and Temperature using a Dual Leaf-Spring in the Sliding Test

Jung-Hyun Kim*

ABSTRACT

The wear behavior as the hardness of the sliding elements on the dry wear has been investigated using

a

dual leaf-spring. The materials of the specimens are used as ten kinds along their hardness. In this study, both

upper and lower specimens have been used the same materials.
relationship between wear coefficient and friction coefficient,

Using experimental data, we figured the
and the relationship between wear coefficient and

friction temperature. Also we combined friction temperature and friction coefficient instead of wear coefficient.
We substituted this into wear equation of Archard. The result had been derived a newly wear equation in using

dual leaf-spring wear system.

Key Words : Dual Leaf-spring(¢]% ®2=3 &), Wear Equation("}= 2]), Wear Coefficient("}X#|4%), Friction

Coefficient("}2A4=), Friction Temperature("} &%)

1. M B ATEL & ¢ BYHR] F AR vEAE
Atolel] wlg|dlE FEBAE e A

AEe] ASZAG 2HE ANASe] Ao ES o]52 AT el Z&st= AH A T}

Aol FEEL vhES WA 28 & ¢l EAE g A7E shlaL, vl 2A7 Sy

npde Agel Qo] ofyel @s AE 9} @rﬂ AEAe) e F T 7Y, 79E B8R S A2

Hog Qe nAE 2id ot PAHAE BEE AAE A ATss viEAT] WE A=

B npz A|xEe] HAz e Qoh 5 AAolth Wb £ ATl BAZHE AL

wel Be ATASe npR npne tiete o S9FHA, 2ZYOoE AXH A vtEAAE A& 5
Q

TE ARSHAR, dwHor vy EAE sase A @ Bl

L

E-mail : jhk1775l@hanmail.net

- 19 -

TAAR : AL 71 AAE A A v D‘EJ_[” 5 F ok m—w GRS ]



144 S 71AVEEI A A5HE, AlE

& B A ol Wy AdbFEelr 53 é} Archarde] w28 mw,

dojdtiar 4ejA glon, v Hojlx vpEsh=

=49 A= T ¥ & ARSI 2y ”]-ZJ VIL = & (W/H) @)

e 7 249 A= Apold mE riRE] mA=

Jare Ae meshA] &gtk 714 V & vhE ko, L wiy Agelw, w
2 %iL Halling«l 24 FHskgola, He vlndAdg 59 & M 7

Ao 89 TolH, x & vtEAFoIt ntE Aox A&-H b
ﬁf‘%"?ﬁl 14&74]011 AE}% AR TS Q)] mEEAS, RlEe T wlEE 5 g2
= QAL BF ulRAS ko E3 WA He @A

N

: 23 &\t

prdfle 2 & 9o 1%% 0}% e 7TES AWk
AHEshE ZHgobe] AolRlaL, oW A& tdsia mebd B AFelAe Hdaa A Haa AlxFo|
olW 5L B w/pHAFES £33 vj - B 4 A BAZHES ARESt], 9 Al off AjHe]
o2 yEHE AT ok At vEE FEIIReH, EdFAR 499 &

AN 2EE o) 7tAZ AP At KrausePe  AFSFATh T3 9 AR o AlHS 22 AA
Fl2e ZoE(cardan joints)el ¢Jdte] W mny I 2 AR S UH AHoE Ao, 9 AlA
APA 28-S o] &3l B AT/ ufRAZT  FH ot ARY A= Aol WE ntREAF FIFS
nxE 4S FHstda SoleE A A vxz A HiAIEATh PR 4 Archard®] 2)S 7] o2 3}
A 2ES o] gsle] mimel EAS otk Alew, A3 volHE o]&ste] wiEAF} vhEA

Hugsl Celis?e 2 o ZgolE nfea|2gS olg  F9o] BAS AL, vlEAF vpE2 et

el AUGEe] HE MEASES BESAD. ol  BAS FRANT ®£ vAAF Aol

B APNAYPES TERACE WY, oln fEAW WA, shRews vpRAsee) WAS 2Hee v

o) vhw sl Bol WAEHE Whe] ol FmATE of  BAF x B viRASS PhELEY FFE e

Z uln)gk vhes} Wy s), Ak o] &L o] 83le] Archarde] wRE 2]9] k3ol
=3 Bian®'7} Rigney™= ## o) npmAzES  wlEAFY} pPERXEE HIMAA viR 2E /)AdE)

olgdtel vhEASAM Awe] B Fysgd Ak

Borland9} Bian®-& #7} o] wlm AFA~HS o]

g3t vlm A& TRAZTE 28y A g vk

NzEoME e we nirst gojue wEe Y 2. Ay g

olF mE|E vlEs} WwAHTE o] AL w7

ﬂrl

KN

f3kel Ricest Wayne™™e A3t o AZAI 3 Mg)  mlm Age 93 AW AR} AR EHS

< uHpro] 7haA vk ARL sto] ATt Ho] AEE Taple 10] YERRAT. BEE AEES A QRS

T o APe Astel GFF FEATEH 4R
T B4 Aol vhEg do W ntE)T iR goso Algsdd. WS HAL A E(HIO)
o 4Fe vXE f2E Bel Utk JEu vRE joon oA 4005271 FLEA ExE 4 9
o Be Q4SS BT vt e s 4ol m== 10717 ZH_,E-L% AA AT A4

v, vl A99d 9 84 3160mm, WA o] 15.91mmo] 1, HE —8— 586.45mm’

-3 =
2] = 4
oh O] AFAES Y] MERSAE NEEIAL,  olgAMe IE A zﬂ&o}‘ﬁ
I oS

£ viASERE PEoR Attt o]t

- 20 -



BAGel A nhAA S} vhELE

il

2% wpR o] JfA ¢ =7 A7 s A AbH, Al1E

Table 1 Material characterization

Material Hardness(Hv10) Density(kg/cmS)

1 Copper 96 8.81
2 Annealed Mild

Steel(500 C) 123 163
3 Annealed Hard

Steel(500 C) 141 1.10
4 Aluminum 186 2.70
5 Brass 234 8.25
6 Aluminum Bronze 294 8.05
7 Stainless Steel 327 8.03
8 Annealed Mild

Steel(300°C) 345 751
9 Mild Steel 372 7.87
10 Hard Steel 434 7.93

Fig. 12 WlRA|HO|
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Table 2 Results of wear tests

CREERTREE

npE gFo] H=ElTh 10719 Aoz 371A9] A
2007 wRAHPS stofA F 0FEoR It
Atk o714 31ES 4.53Kg(10lb), 9.06Kg(201b)o =

ARsta, "EEEE 12443 Cm ST (100rpm),
24.886 Cm S™(200rpm)= A A3t}

A4 2 npRewE AFPdolE F FIFHS
At 7155k vE &S nlEA A 11y Az
£ ARgEte Adete YEtaL, mtRASE 27
J|o]E1 S Archard®] vhx 2o thdste] A4kald e

O

Hos Heo Load Speed V Wear rate Ca\l;;gl;ted Measured Me_asgred WK

No- | vy | vy | W (cms™) VL | Coefficient | TemPeratre | Friction i)
(kg) (cm“em™x10) (x10%) (C) Coefficient

1 96 96 4,53 12.44 21.47 45.49 43.9 0.912 0.59
2 123 123 453 12.44 10.41 28.27 42.3 0.811 0.46
3 141 141 4,53 12.44 1.55 4.82 42.1 0.811 0.40
4 186 186 4,53 12.44 154 6.32 40.8 0.786 0.30
5 234 234 453 12.44 0.37 191 394 0.761 0.24
6 294 294 4,53 12.44 0.20 1.3 39.0 0.738 0.19
7 327 327 453 12.44 0.18 1.3 38.9 0.575 0.17
8 345 345 453 12.44 0.15 114 37.2 0.431 0.16
9 372 372 4,53 12.44 0.15 1.23 37.0 0.378 0.15
10 434 434 453 12.44 0.14 1.34 36.1 0.335 0.13
11 96 96 453 24.88 18.54 39.29 56.0 1.078 1.17
12 123 123 4,53 24.88 9.09 24.68 51.8 0.794 0.92
13 141 141 4,53 24.88 0.85 2.64 49.8 0.764 0.80
14 186 186 453 24.88 2.13 8.75 494 0.739 0.61
15 234 234 4,53 24.88 0.42 217 49.0 0.733 0.48
16 294 294 4,53 24.88 0.32 2.08 47.7 0.711 0.38
17 327 327 453 24.88 0.16 1.15 46.6 0.683 0.34
18 345 345 4,53 24.88 0.12 0.91 44.6 0.55 0.33
19 372 372 453 24.88 0.11 0.9 43.4 0.395 0.30
20 434 434 453 24.88 0.10 0.96 42.1 0.315 0.26
21 96 96 9.06 12.44 48.23 51.1 55.7 1.009 117
22 123 123 9.06 12.44 18.15 24.64 494 0.739 0.92
23 141 141 9.06 12.44 2.75 4.28 48.8 0.732 0.80
24 186 186 9.06 12.44 3.03 6.22 47.9 0.674 0.61
25 234 234 9.06 12.44 0.68 1.76 46.8 0.671 0.48
26 294 294 9.06 12.44 0.40 13 46.4 0.608 0.38
27 327 327 9.06 12.44 0.33 1.19 45.2 0.606 0.34
28 345 345 9.06 12.44 0.31 127 43.8 0.439 0.33
29 372 372 9.06 12.44 0.27 111 41.3 0.363 0.30
30 434 434 9.06 12.44 0.24 1.15 40.3 0.287 0.26
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