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Comparison with Properties of Friction and Wear for Cam/Tappet Material

Abstract

The valve train system of engines has long been a sensitive area with respect to wear performance

because of the high contact loads and surface sliding speeds encountered. In particular, wear problems of

load-carrying components in relative motion, such as cam and tappet in valve train system, have made

troubles. To overcome these problems, combination of proper materials is important, as well as selecting

of high wear performance materials.

This paper presents the experimental result of friction and wear properties of cam/tappet materials. To

investigate friction and wear properties for several combinations of materials, using commonplace

tribometer(Plint 77, reciprocating type), we make a selection of a optimum material combination .

Key words-diesel engine, valve train, wear, friction

1. A&

Hz AFAlE AFEY LIRA, A
Fol o@ 47t Za8n dE e, 1
293, 1y, 2AAY Fol B Agel
7% 433 2HP: 9 Aol of
Ae FAG AgeTel Hessl de 2

v EQ AFY E&IFYL TR 9
P oy glZEsiel Wy JfH A7) F
A3k ohiing o ¥n EHAAY QM
o] MPEm YA, olE9 Mol WYL
T A7 g3l Alole $F9 dtFol Azt
F7t8tAl =Hol Bl $3HY AYwirg

o

105

25
A7t
ol
7}stAl =
253
Ag_,,} 7]1 D] E}'
U7 Fouines A
o, @y s A7)
A=A Hol A5 9

&1 wirizte U F
[1,2].

upgd ulE @4 § o

N

%

[e]

B w2l Aol H
3} ge oy nime
o Unley 2=

0]
AX

fow o ofw ofy

z\?]

o

ul

=

ol 3%



Fol osl wAsE Aoz 1 AP AR
RoiA 7 AAe SR EHROR 7|
22 4 A% dAA 2@ 2Rt AR
Hol ¥t} o}RY $5¢ vk vy 5
M AzdE gdesse ddd
ohg ohie] Fejst 2 HWAUZ
dol weh 1 AR S5 4L
5 sk ek A9t 24T 4
AR ARl RojA, A

e

N
-

ox
il ofr
N

¢

o 4
ox
ot
flo

g
i)
T N

32 ol

£ A
Sl /Y

off

e

o

1o

’Z

1)
2
]
=]
i)
b
mlm
e
o
N
o
N
2
1l
o
it
oXx
i

g7 ALgEE o ’atﬂw%—l g £ =4
< EgH oz 188ty 8}494 *liﬁéﬂi
Aastdort A QAL MAste Hol
7Hs 3T 3, 4],

T =8 ¥HE vEAYETIE 08T &7

2= 13y

24y A2} JddZs A=

AAE HAsFor, sl AFHL Chill

% a3

2734 =& AdAsRH

Table 10 A|@ol] AL8€E AgH A= o
FH2EE YA
A A YA 2 7Z2AE Fig. 19 YERY

Ach. 2 AH

= xﬂ 289},
AgE T Qe

vee AN

< "HelRE WA FED

G Age Ad 4B
P RES sl &

H
o A7 32mm, 77 3me ¢

B
23 g2 A st

22, UEAY

A8 = Plint77 $EF vE A Y7 (Fig.
2)E AH&sIATh ulEAE S Fig. 39 e

A 2o olo-]k] ARe WIS A P /::..:\\ &'x;/i/, —
AshR S N \%‘ .
O 114
2. AY S v
S .
3§
2.1. A@H
ANEHe @A mod g dzAe AT Fig. 1. The shape and dimension of cam
E 9 efel Hgsm QY AQFo| 2z Specimens.
27HA4 & AAste AFsAe. A AMe W A3 go] dHFo] FHE el ol F
Table 1. Hardness and surface roughness of specimens
-Material Hardness(Hv) Surface roughness(R,)
Cam Induction hardening 650 1.2
Carbonitriding 630 0.8
Tappet Chill cast iron 1200 0.5
WC cermet 1400 04
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Fig. 2. Reciprocating type tribometer.

[

Fig. 3. Schematic diagram of sliding test.

Tappet Specimen ]

Table 2. Test conditions

Load 100 N

Chill : 260 kg/mf
Contact stress _

=73 1330 kg/mr

Stroke 10 mm

Speed 5 Hz(300 rpm)

Test time 10 hr(run-in time 100 sec)
Dilute engine oil(Emerged)
Lubrication

Qil/Toluene=1/20

Table 3. Lineup of Experiment.

107

Exp. Cam Tappet

A I Chill

B a3} =6

C dedds Chill

D Aad 2z %7
3. 4% % ny

3.1 WAAZA

%5} ZA/Chill B3l 2o A 3z 2
A ANGAA 2zt 2.7, 3.0, 1.5 A1 g A
go] FEHAS 129 3349 B¢ FAHT



spRA s E7tol oa £RHe AHol

g o= Ix= Ter?} Fo Albé
£ 1, 324 AE& vju3 &
z7)0 Algol FEHIJLY 23t
2AF 2 Folx 4T A
Ao2 HAAG Yrx
/27 B, Aadds B
/Chill E}, st /=7 e A
* 10417 B 9 u@AFE FAs
oo B HY 7 3z vHEAY
A BT Aol WAEA] Fekt
oj4te] Axz el 13 u 7A/Chill B3 =
Fol tE =g uvls) W2AFFo] EH
dojAle A& #gdaon, yrx 354

o2

o 2%9 %y B APIM RS S5
@ 87 ol WEAGHE AolE mo)
A ge & 4 Ao

3.2, upEA S

Fig. 4o Zt AMEzxde] APFTol oA
o] mlEASF WESE JelAG NPFLE
*t 7 AE 2T FEFvhE AFE vlag
A3 nFa 7A/chill B ZF AL 0.1
olde] vy F& vlEAFE UYL
u, Yol z2ggd AdojAE 0.06-007 FE
o] @e uFAFE Yehdd o] Az £
Fo vpRAFE 2 Add AR wlEA
A7V A [FAEExAAMY  wlZASF e
FEolt. F FE3 &8/ FF
Hol Jejet A9 fFAME nEAF
Aok gaE

FAFLAA Y vtZAF ¥HF AE

to o

53

A
e

-Q-_]_.

Al

1~‘n‘ go 1 o o

108

T nF3 FF/Chill B A4t gE x
ol wla mi¢ 2 g Jelidd. 7lE

z3E9 2% nEAsY 2 ¥wE Fo
ol 9] gle Aol UERAE FAAT
Chill Bt ARt 273 8o A$7}
st gAdd QoiN F oo FEd
Aoz Y.
0.30
0.20 | Exp. A
0.10
0.00 . .

0 2 4 6 8 10
0.30
020 L Exp. B
0.10 v-\,_r.“_\__ﬁ_
0.00 . .

0 2 4 6 8 10
0.30
oz | Exp. C
0.10 m
0.00 + .

0 2 4 6 8 10
0.30
020 | Exp. D
010 fpprons
0.00

0 2 4 6 8 10

Fig. 4. Variation of friction coefficient during

shding test.

33 olRE 24
Fig. 5 Ad ¥ 7 % e vkewe] 3
dn)7 Aoty AR A srEgo s v}
EAEE APEAct

nFsk B3 Chill B 239 viE

ke
T

™o
U=

._,



S

25k A3Exp. A) BAY
Aot EF?IQ] E‘?ﬂ—%
d=o] A diFEe

transfer’} LA 1

Fig. 5. Optical macrographs on worn surface.

_(from Top to downward, Exp. A, B, C, D)
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Fig. 6. Worn areas of cam specimen after sliding

test.
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Fig. 7. Comparison of cam specimen wear loss
after sliding test.
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Fig. 8. Surface profiles of tappet specimen after

sliding test.
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