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High Hardness Cast Steel Wheel Production

HU Changling, ZHENG Yuepeng
(Xinyang Tonghe Wheel Co., Ltd., Xinyang 464100, China)

Abstract: The surface hardness and section hardness of D-grade steel CK-36 train wheel are much higher than the

requirements of international railway standards. The surface and section hardness of the wheel can meet the requirements

by controlling the carbon/manganese composition, adding chromium/molybdenum alloy, increasing amount of waterjet for

quenching, reducing the size of the quenching water cover and preventing its eccentricity.
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Tab.1 AAR standards specified main chemical composition

of wheels
WS G Mn Cr Mo
B % 0.57~0.67 0.60~0.90 <0.25 <0.10
C% 0.67~0.77 0.60~0.90 <0.25 <0.10
D % B .
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Tab.2 CK-36 wheel hardness requirements and AAR

standards
A 5 W 1 el Y 2% 1 R B
T H B

HBW 10/3000 HBW 10/3000

B C% 301~363 321~363

AAR ¥
D % 321~415 341~415
CK36 D % 341~415 388~415
4R

P4 HYR A5~15 mm
Ak 5 W) 3 1 T S

75 AR 1

Pl 1 %38 3 i A RE A WU 437 B (AAR Arf)
Fig.l Hardness detection position of rim surface (AAR
standard)
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Fig.2 Schematic water-jet quenching of CK-36 wheel casting
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Fig.3 Wheel hardness vs carbon content
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Fig.4 Wheel hardness vs manganese content
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Tab.3 Hardness changes of B—class steel wheels with alloy
(components are average %)

C M /B0 B R A0 K % . B A i e
PREEHIIEA O E R IRE (RN PR/ 2
FRAICE, MAERAERTELNABMARK / HE648).
1.1.2  FRBEE

N T ECA IR, C FUMBR / 5 A /R
T R e e A IR CK-36 448, W 4, K&
KRR 1,
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Tab.4 Main chemical composition% of grade C steel
CK-36 wheels with alloy

iy C Mn Cr Mo

WHAES & C W AR FY 071 070 0.062  0.001
44 CK-36 0118230094~102 073 0.74 0220  0.060
4 CK-36 0318216138~146  0.75  0.72  0.200  0.090
4 CK-36 0418226188~196  0.74  0.70  0.230  0.080
44 CK-36 0518226050~058  0.70  0.72  0.220  0.080
44 CK-36 0618202065~073  0.72  0.70  0.230  0.080

- R
0 H K% () C Mn Cr Mo )
f# ¥ (HBW)

B %4 4% 170 0.63 0.85 0.05 0.01 309
B %55 44 110 0.63 0.86 0.19 0.10 319
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Tab.5 Surface hardness of the wheel after increasing quenching temperature
& CK36  VEARE  BAKE  BUORE 1 E FHRERE WIASREREP R RE IR KR 22
®e £15/C [(LJs) +15/C (HBW) (HBW) (HBW) (HBW)
0118230094 9% 380,374 .372.376 371 ,386 .383 .385 378.4 — 15
0118230099 370.375.379.380,381,383 ,384 388 380.0 - 18
0118230097 408,393 380,388,385 ,387.388.395 390.5 28
930 37 380 390.9
0118230101 391.381.381,385.390.,396 400,406 3913 25
0118230100 - 378,384,379 .387.397 407,398 .385 389.3 — 29
0118230102 384,390,394 406,399,387 382,385 390.9 ’ 24

T« 7 A i 60 0 1 3492 G 0 7 4 (5] ) 40 A 1) 8 o 7 AT S 38 IO S (kb AR P R ) 1 R,
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Tab.6 Wheel surface hardness after increasing quenching water

A4 CK36  WABRE  WAKE  BUKRE i i FIIRERE BIRSRERETYY REBE R KR 22
wE +15/°C (L/s) +15/°C (HBW) (HBW) (HBW) (HBW)
0318216144 374,380,388 386,395,398 ,388 385 388.0 24
0318216139 - 386.389.397.397 401 388375 379 389.0 83 26
0318216138 366,409,405 426 400 372,377 .382 392.1 60
0318216142 = 370,400,403 412,405 382,383 377 3915 L8 42
0318216141 - o 375.380.,393.390,399 414,409,390 393.8 39
0418226089 2 385,392,395 ,402 415,401,392 370 394.0 939 45
0318216145 378.392.,395.396 410 415,385 375 3933 40
0418226090 ) 390.,395.400.410 414 388 374,382 394.1 937 40
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Fig.5 Wheel surface hardness vs position deviation of
quenching water cover

BRI BB, AR R, LS,
2 REHR

C A5 9 4 FE O B / B 7 B2t o 6 R AR A 2R T
BERE R, NG /e SR FRRmEERES,;
CK-36 & & % 48 T Il B2 48 51 21 930 °C 7= 47 B 45 /

RTBOKBEERMREEE

Tab.7 Wheel surface hardness after using small water cover

A4 CK-36 K B VKK A [7] ok itk S5 B - $4 f BE B o K 22
we £15/C (Ls) £15/C (HBW) (HBW) (HBW)
0318216146 930 393,397,393 396,407,393 396 .399 396.7 14
0318216140 930 49 495 393 ,398.416,386.403 415387 392 398.8 30
0318216143 930 393 404,400 419410416394 .400 4045 26
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Tab.8 Wheel surface hardness after optimized hardness test

&4 CK-36 WK R W KK Bt I K 1 fif )i B I 0 B A MR 22

5 +15/°C ) +15/C (HBW) (HBW) (HBW)
0618202070 401,390,400 398 401 389 403 396 3973 14

930 52 495

0518226050 408 407,402 393 413 398 391 .407 402.4 17
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Fig.6 Surface hardness distribution of some CK-36 wheels
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