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A Study on Friction and Wear Characteristics of Sintered
W/C-35%Ni Tappets for Diesel Engine Application
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*Tribology Research Center, Korea Institute of Science and Technology

Abstract—In this paper tribological characteristics of solid and liquid phase sintered W/C-35%Ni tappets
were investigated. Three test methods were performed to investigate the wear and surface damage mecha-
nism of sintered tappets. First, block-on-ring wear test was performed to investigate the wear characteristics
under pure sliding condition. Second, simplified cam and tappet tests (called component wear test hereafter)
were carried out to simulate the real contact history of cam and tappet. Also, after the test, contact surfaces
were analyzed with scanning electron microscope to study the wear mechanism. As a final screening, engine
dynamo tests were performed. Results showed that in the block on ring sliding wear test, solid phase sin-
tered specimens showed superior wear resistance to liquid phase sintered specimens. The component wear
tests and engine dynamo tests also showed the same results. Therefore, in these tests, solid phase sintered
tappet material revealed superior wear resistant properties to liquid phase sintered one.

Key words—solid and liquid phase sintered tappet, block-on-ring wear test, component wear test, engine
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Table 1. Properties of W/C 35%Ni sintered specimens
Marerial property Liquid phase  Solid phase
Powder size(um) 2-5 2-5
Surface hardness(HrA) 76-78 86-88
Surface roughness(Ra) 0.04-0.06 0.04-0.06
Surface porosity (% area) 0.5 max 0.1 max
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Fig. 1. Schematic diagram of specimens (a) ring and
block, (b) cam and tappet.
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Fig. 2. SEM images of the sintered tip surfaces before test (a) liquid phase sintered specimen, (b) solid phase sintered

specimen.
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Fig. 3. Experimental set-up view and schematic figure
of the block-on-ring wear tester.
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Fig. 4. Experimental set-up view and schematic figure
of the cam/tappet component wear tester.
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Fig. 5. Experimental set-up view of the engine dynamo
tester.

¥ TR
\?*Z?szg_
IS ST

K
AT »«;:’
i L Nk
R »,

FHA . oM - umE - T
< 360 mHE 9] dvtelur Ajge] Tyl 1 2
2 ¥ Frstaat sk Fig 591 dtely
2 AE71E HERIRITE AR TRl UyRAIE AlPA
Zre 500M7kem dlen, AlgRTdde A £
= 2000 pme] BAEESA 30047E, 500 rpm(idie
AR, 1300 rpm(ZTHEL =), 2200 rpm(7Hy) Ate]E
=& 180A1ZF, BoE AT Al {9 &
Az z 2047 $AFE dAANS AHE TUEH
ek T3, AldFe g sl FESF vh
Y Arol guuts 7)3E ] fdtd ®2d
o npEvidELdS AAHU AL AHEstd A4S

Akt
3. Agl€n # &

3. &2tolg oiEAEHAR
AgAdse 359 AP AX BET @

B Solld phase sintered W/C—35% Ni
M Liquid phase sintered W/C—-35% Ni

Worn depth{,m) & Worn area(mm?)

Worn Depth
Fig. 6. Results of the block-on-ring sliding wear tests.
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Fig. 7. SEM images of worn surfaces of tested specimens after the cam/tappet component test (a) solid phase sintered

surface (b) liquid phase sintered surface.
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Fig. 8. An SEM image showing pits and micro-cracks
of tested liquid sintered specimens after the cam/tappet

component test.
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Fig. 9. SEM images of worn surfaces of tested specimens after the engine dyname test (a) solid phase sintered

surface (b) liquid phase sintered surface.
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