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Current Design Methodology for Cearmic Valve Seat Insert
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Table 1 Physical propertties of steelite-1, stellite-6, and triboloy 800 wear resistant hardfacing al-
loys
alloy modulus poisson’s Thermal Th. Cond Hardness
‘ (x106 MPa) Expan. Coeff. :
(106m/m/k) (W/m/K)
Stellite-1 2.32 025 123 - 52
Stellite-6 21 027 174 136 40
Tribolloy 800 243 — 131 143 55
Table 2 Nominal composition of stellite 1, stellite-6, and tribolloy 800 a.lloys
alloy Cr C Si Mn Mg Fe Ni Co w
Stellite-1 30 25 1 1 1 3 3 455 12.5
Stellite-6 . 28 1l 1 1 1 3 3 574 4
Tribolloy-800 - 175 008 34 - 285 3 475 -
Eatonite-2 29.0 24 10 05 8.0 34 107 15.0
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Table 3 Engine specification for natural gas engine

General engine data

Model

Type

Bore X Stroke-in(mm)
Displacement-Cu. in(liter)
Compression ratio
Aspiration

Speed

Volumetric Efficency

Max. Continuous Rated HP
Intermittent Rated HP

GTA-855 GTA-855B
4 cycle, mnline, 6 cyl, SI same
55X 6(140X 152) same
855(14.01) same
10:1 same
turbocharged-aftercooled same
1800—1860 same

140% -

300 330
- 375

Test condition

Engine load cycle
Engine speed

11 hours rated continousl;330HP34
Max. Continousl;1800rpm34

Test duration 1000hours
Table 4 Typical desired material properties for 450
a natural gas engine g o 7? - Now: St | v um
Temperature limit, oC > 1800 é ]
Fracture toughness, MN/M3/2 > 80 H il
Flextural strength, MPa > 800 [
Thermal conductivity, cal/CMSecoC > 001 § o
Thermal Shock Resistance, T oC > 500 g 150
Coefficient of Expansion X10—6/0C > 10 @ oo
Weibull Modulus > 18 3 =l
Time’ Exposure, Hours >1000 ° Trlbnllo; Stellited  Stellite1 | Triballoy " stelite 8
(Slakon) {Swion) (Ealanim) (S, Nirka) (5. Nitrige)
P77 intake [ ] Exhaust
berol o dEd ¥ givh Fig.2 Comparison of wear volume of different
valves/seat couples.
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