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Table 1. Composition and heat treatment of white cast irons

Material Composition (wt. %) Heat treatment

C Si Mn P § Ni| Cr Mo W
CAO1 336 210 0770220019 - | 070{020 - Chilled D.O.C. > 4mm
CA13 327 155 062004001 0511270 - - Quenched and Tempered
CA18 334 152 008 0.04 001 05501732] - - Quenched and Tempered
ICAI8A 341 133 057005001 048} 1814|081 463]  Quenched and Tempered
CA27 297 045 045004 001 036{2630] - - As-cast

AN

SRS
PSR (SIS
f’”\.;:.’.‘vg‘?

QS bis 2

CA13 CA18 CA18A CA27

Fig. 1. Microstructures of 4 high chromium white cast irons.

Table 2. Microstructures and hardness of white cast irons

Material Microstructure Hardness(HV) * Hardness
Carbides Matrix Carbides(Hc) Matrix(Hm) | (HRC)_
CAO01 M3C Austenite 1060 - 1240 240 - 425 482
CA13 I\'I./C3 Martensite 1500 - 1800 770 - 800 63.8
CA18 M7C3 Martensite 1500 - 1800 770 - 800 62.2
CA18A M7(13, Martensite 1500 - 1800 770 - 800 63.3
M 6 C 13500 - 2400
CA27 I\I—/C2 Austenite 1500 - 1800 350~ 400 56.0

" from Metals Handbook 9th Edition of ASM, Vol. 1, 1978

Table 3. Image process analysis of microstructures

Matenal Shape Faclors Heywood's [Pythagorean'dntercarbide] CVF  Number Length
SEL SE2 | SI73 [SF4 | Diameter | Max.length Distance of carbides

o gim) (nm) r.{mm) % (jam)
CADI 281 356 113.44152.60 7.66 149 6.28 70.0 370 2574
CAL3 0.3 149 [16.36 [50.53 9.98 16.0 79.83 29.05 303 40 81
CAils8 0.<b4 179 120.52163.29 8.68 2043 41.40 29.58 238 44 53
CAI8A 029 1.45]14.84 (4876 8.71 1452 2495 27.30 343 3231
CA27 057 14512314149 17 743 20.60 21.96 29.79 309 4310

2 - - 2 ~

Note: Spherowdicity SF1 = (Max. Length)"/d4Area, Compactness SIP2 = (Perimeter)™/dstArea, Aspect ratio SE3
)

= 2Length’Diameter. Orientation angle (degree) = atan(Fy’Fx). Hevwood diameter = (4Areasa) 12

, Il I l”‘
Pythagorean’s Max, Length = (bx~eby=)* -
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Table 4, Test conditions
‘\' o Load TN
1 3
=) Velocity 180107 mis
Ml Z) Temperature 9%
O@g@ smngrenewen LUbricant — Antiwear hydrauli fluid
— VG
Fig. 2. Schematic of wear test assembly Shdlﬂg dlstaﬂfe 8300“1
(one-ring and three-rollers type)
Ring :CAO1 Ring :CA27 Roller material
0.120 ) 0.120
o q —— /CAO1
_3 0.100 .© 0.100
ks § ~o— /CA13
& 0.080 & 0080
o = —d— /CA18
- 0.060 - 0060 :
g g —— /CAISA
‘g B oo
R 0.040 e 0.040 -2 /CA27
( ¥
g 2.020 3 0.020
ol i 1 1 1 ' 0 1 1 i 1
0 2000 4000 6000 8000 0 2000 4000 6000 8000

Sliding distance, m

Fiyz. 3(a). The variation of cocfficient of friction
with sliding distance (in the case of CAO1 ring)

Ring:CA01
0.025

0 2000 {000

4000
Sliding distance, m

6000

Fig. 4(a). Wear volume vs. sliding distance

(in the case of CAOI nug)

Sliding distance, m -

Fig. 3(b). The variation of coefficient of friction
with sliding distance (in the case of CA27 ring)

Ring:CA27
0.025
™
S 0.020
§ 0.015
p—
£ 0010
3
& U003
() 1 1 L 1
) 2000 4000 6000 8000

Sliding distance, m

I1g. 4(b). Wear volume vs. sliding distance
(in the case of CA27 ning)
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E Ring materiais
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Roller materials $ 8 Fig. 8. Specific wear rate for roliers vs.

a combined shape factor function ot SF3/(ADp)

Fig. 5. Comparison of the specific wear rate for roilers
under steady-state condition.
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4.0 -
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Materials

Fig 7. Wear particle size. Fig. 8. Metallographic cross-sections through the surface
of high chromium cast irons damaged by fatigue wear.
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Fig 9. Fatigue wear mechanism Fig 10. Wear rate and fracture toughness as a function of

carbide's shape factors
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