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Abstract — The wear of the contact in the tappet accounts for the greatest portion of entire friction loss of an
engine, leading to the occurrence of abnormal wear. The coated specimens for cam-tappet wear test were pro-
ducted by using PVD-Sputtering coating method. It examined the friction characteristics occurring between the
cam and the tappet by using the dedicated wear tester and found that the friction torque value was reduced
through comparison testing with the existing part when the low friction coating was applied. So application of
the low friction coating to actual vehicles will reduce the fuel economy and occurrence of noise-vibration.
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Fig. 1. Configuration of PVD coating system.
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Table 1. Surface roughness of specimen

MES - doie - WPEE

Table 2. Micro hardness of specimen

Coating Surface roughness of tappet(Ra) Coating Micro hardness(HV)
Non Coating 0.435 Non Coating 530
WC/C 0.253 WC/C 1,050
CrN 0.355 CrN 1,000
CrN+DLC 0.125 CrN+DLC 2,200

Fig. 2. WC/C coating applied specimen.

Fig. 3. CrN coating applied specimen.
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Table 3. Condition of wear test

Test condition

Lubricating oil SAE 10W-30

Temperature("C) 80
Load(N) 30

Revolutions per 400~2000pm

minute(rpm)
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Fig. 5. Dedicated cam & tappet wear simulator.

Fig. 6. Specimen of cam & tappet.
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Fig. 7. Coating applied tappet.
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Fig. 8. Comparison of mean friction torque values at
400rpm.
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Fig. 9. Comparison of mean friction torque values at
2000 rpm.
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Fig. 10. Comparison of mean values of friction torque
according to the RPM.
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Fig. 11. Comparison of friction torque values at
endurance test at 400 rpm.
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Fig. 12. Comparison of friction torque values at
endurance test at 2000 rpm.

32 H-EM LHTY HWIH

Fig. 113+ Fig. 120149} ZFo] 170A2F &<k WAl
FL AT A ON ZYo A5 AR 2709
H]3lo] Wi B3 o] oF 1.75 NmollA4 22 Nm& A

=3k, WC/C ¥ 9A] 9F 1.5 NmollA 1.9 Nm=E
A A s WS Qs B

HEo] Ui &dso] v B4 glo] s o
dhHo] CNHDLC 32" e] 739 27]
v B4 2710] °F 0.7 Nm=E 7Y S8k, i
Al ol mEx Eﬂ Zol °F 0.6 Nm= Sopd i
5 so] H¥E wof o § wpE A
g fAE émd el iViA=

Fig. 13914 Hi= i} 2ol 170A12F W7AIR iﬁﬂ

zk A9 Ebﬁ% 233 A3 WC/IC Z89E& F
231 glelle] A% Ragkel 271 0253 umelA 0347 um
2 N ZEE 0355umolA 0385umE T o]
4= o 7%7“01{1 e 1T = 93, CN+DLC
o] AL ePle] e WA T TR



wclc
Ra(0.347um)

CrN
Ra(0.385um)

FEA

TCIN+DLC | §
Ra(0.117um) -
Fig. 13. Surface roughness after endurance test.
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