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A Study on Valve and Seat Insert Wearing depending on Cycle Number

J. H. Kim (KITECH), K. J. Chun (KITECH), J. S. Hong (KITECH), Y. S. Kim (KITECH),
D. Y. Kim (Shin Han Valve IND. Co., LTD), J. K. Im (Shin Han Valve IND. Co., LTD)

ABSTRACT

Wear of valve seating face and seat insert seating face influence the performance of engine, so they are important. To
manufacture good quality valve and seat insert which have wear resistance the relations between wear factors and wear of the
two seating faces have to be inspected. Cycle number is one of the important wear factors wearing the two seating faces and
it can translate into mileage in rear car. But little is known. Test variable is only cycle number and the cycle numbers are
2.0x105 4.0x10° 6.0x10°, 8.0x10%. And the other test conditions were fixed. Rmax of valve seating face and seat insert
seating face increase linearly as cycle number is increased. Rmax of valve seating face were smaller than seat insert seating
face in each cycle number. Reaction production by tribological reaction and sliding wear was found on the two faces.
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Fig. 1 Schematic of wear tester



Table 1 Wear test condition

Test variable Fixed condition
Cycle 2.0x10° Frequency : 10Hz
4.0x10° . Load: 1960N
:::l;:; 6.0x10° Temperature : 350C
8.0x10° Fuel : LPG
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Table 2 Rmax values of valve seating face and seat

insert seating face .
Unit : [¢m]
1 |2]3| 4| 5 | 6 |Mean(SD)

Valve |39.9(27.4{25.5] 30.1 | 26.5 | 29.7 | 29.9(5.2)
S 1 135.2[32.6(34.1] 33.5|36.7 | 35.8 | 34.7(1.5)
Valve 143.9149.1(41.5]| 50.3 | 43.1 | 42.8 | 45.1(3.7)
S1 |51.4|57.2]{48.4| 57.9 | 51.3 | 50.2 | 52.7(3.9)
Valve | 68.4|68.8{70.9] 46.5 | 50.5 | 47.1 [58.7(15.8)
S |82.8(73.1/78.8] 48.8 | 53.1 | 48.5 |64.2(11.8)
Valve |88.2182.1] 76 | 66.8 | 71.9 | 77.5 | 77.1(7.5)
ST |94.5(100.4/86.3| 81.6 | 84.4 | 80.9 | 88.0(7.8)
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Fig. 2 SEM photograph of worn valve seating face at
10Hz, 6x10°cycle (Magnification 500X)
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