[= ¥] 2FAs%3x
Korean Journal of Materiols Research
Vol. 10, No. 10 {2000)

QoA S=2pel] F1Q1E BAF-EH L o] 8% At A FR9ole FEhed A of

Hgul - oAM= - =G5
VTN RT L B LAATH
QR 716 Y AT Y

Control of Crowning Using Residual Stress induced by the Difference of Thermal
Expansion Between Ceramic and Carbon Steel in Ceramic Cam Follower
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Abstract  As the engine design changes to get high efficiency and performance of commercial diesel engine, surface
wear of the cam follower becomes an impertant issue as applied load increasing at the contact face between cam fol-
lower and cam.

We developed the ceramic cam foilower made of silicon nitride ceramic which was more wear resistant than the cast
iron or sintered metal cam follower. Ceramic cam follower was made by direct brazing of thin ceramic disk to steel
body using an active brazing alloy without the interlayer. In-situ crowning(R), resulted from the difference of thermal
expansion coefficient between ceramic and carbon steel after direct brazing without any stress-relieving interlaver,
could be controlled.

When 2 carbon steel was heated above A, point and then coaled, the expansion curve represented a hysteresis. Ap-
propriate crowning was achieved below the A, point{about 723C) and crowning increased with brazing temperature
exponentially above the Aa point. Optimum brazing temperature range was from 700 to 720°C.

We developed successfully the ceramic cam follower having appropriate crowning and being inexpensive. Also we
could successfully control the crowning of ceramic cam follower by hysteresis behavior of thermal expansion of carbon
steel during direct brazing process.

Key words : Si;N., jpining, ceramic cam follower, In-situ crowning, hysteresis behavior of thermal expansion
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Fig. 1. Schematic drawing of test apparatus for (a) shear and
{b) compressive strength.
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Fig. 2. Dimensional variation of silicon nitride and carbon steel
with temperature,
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Table 1. Shear and compressive strength of ceramic cam
follower.

Strength Average St. dev.
Shear (MPa) 335 13
Compressive (ton)* 3.6 0.4

*Maximum load at fracture
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Fig. 3. Phoetographs of prototype specimen after (a) shear and
(b) compressive strength test.
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Fig. 4. Profile of surface for prototype ceramic cam follower.
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Fig. 5. Crowning curvature of ceramic cam follower prepared at
various brazing temperature.
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