F53E A 11 il
2018 4 11 H

Tron and Steel

1S Vol.53, No.11, pl1-7
November 2018

DOI: 10.13228/j.boyuan.issn0449-749x.20180219

FESEFERmE

EIRTOR S E T k2,
2. g AR A BR 2 W;zf?ﬂ
3. EPIERFERE I 4 A A Eﬁnﬁﬁ Jb5¢ 100083)

(1. HEEERD AR AR, 28 Bl 2430005
Rz Al o s g 5, 2 Sl 2430003

O OE: T A 20 1AL 90 SEAUH E Bk KR IE 2 4 RSP E AR ES A ANIEE

fRE M RER & M A R

OO, KRR

RESIE A BT A4

» LB Ay 3 A R

TRVER I PR R SR 5 1T s 2 il IR ASE i R LY i) R Bk K, AR iR e 1 g B B AR R e s
i AT R — R AT AR, W 248 S St 0 T3k 1170, a0 e 7R aa G L IR Pk ReEAT 25 6 F
Wy AT RT A= ST ST RN R 1R 2R GetT A B, 3243 T b ] 2008 IR i 35 1A 21 80 km/h K 28 350 kmv/h
PLE, SEIL T i A R R B A0 = B, R DA — 2 Sl 5 7 WA T R S T TR A AR AT
T,

KSR R PR TR WER YT

MERFRERS: A XEHS: 0449-749X(2018)11-0001-07

Development and application of high-speed wheel product
quality performance in China
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performance Rail Transportation New Materials and Safety Control, Ma'anshan Iron and Steel Co., Ltd., Ma'anshan
243000, Anhui, China; 3. Metals and Chemistry Research Institute, China Academy of Railway Sciences Co., Ltd.,

Beijing 100083, China)

Abstract: The speedup of China's railways since the 1990's and the launch of today's “Fuxing” Chinese standard
EMUs was introduced. In order to meet the development of China's high-speed railways, Masteel has conducted a se-
ries of research work on the high-speed wheel, including the independent component design, the non-metallic inclu-
sion control, and the manufacturing processes optimization, etc. The quality of the wheel made by Masteel was better
than that of imported products. The service performance of the manufactured wheel was comprehensively evaluated
by loading applications, and a system-wide R&D closed loop from product research to application was finally formed,
supporting the development of China's passenger speed from less than 80 km/h to 350 km/h or more. In the above,
Masteel has realized the independence of the high-speed wheel technology and the localization of products. At the
same time, we have also looked ahead to Masteel's next step in the development of high-speed wheel product catego-
ries and market developments.
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Table 1 Technical requirements for high-speed wheels at home and abroad
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Table 2 Performance of CL60 wheel made by Masteel for CRH6 intercity EMU at speed of 160 km/h
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Table 3 Performance of CLS0A wheel made by Masteel for '"China Star" EMU

e g fE AR PERE
=2 . NN .
PRSI R, /MPa (K 4/% W KU WEE(HB)  HUfusmfeE R, /MPa K 4/%
CL50A 916 16 24 252 720 19
FARAT 820~1 000 =14 =17 245~300 <760 =16
EN 13262(ER7) 820~940 =14 =17 =235 BAEkN=110 =16

2007 SFEAE S B ZEALIE R EEIS S, S SEHLS
EBC I s N R BN SR A AN i 1582 R
B, 2008 4F 4 HRMGES B 7“1 — 17 B K 3 HE
Kol r ] v 3 ) 4 O BRI T B AT K
TH , T H S8 304478, 1M ik 22 58 10 K IR
P T AN A FH ([ 5K 863 T H “ =ik 8l 4 21 4= e (M 7T
SR o AR X O bR UE L S R T
Ji& FR G5 W AIE I, 2 B S ORE FE R BRI 24490 28 1) 5% 1
KFZCE 2D, R L4 A AL, 2 25 4 i T Y

110

100 -

©
S
T

Ko/ (MPa m 1/2)
0]
(=]
T

3
=)
T

60

32 )
Fki R /um
B2 ETRFMEERXFUEENRENE
Fig.2 Variation of K. with logarithm

of maximum grain diameter

PIPE KT CEE 17K ST 19 60 MPa s m" 26 47 8 &2
80 MPa-m' L )", i il Hi Bk bx ER8. ER9 # Jit 4=
¥ UL N b BRBR AT 22 F) ER8C M R 4256, S B8 FR A1
THE O 5 (B 3D, Rl 25 G0 T, 78 3 Rkt
RS HEA b, DLSRAS B (P E ZK o T B IR

AR N R IR A 2 A, W HIE A v v A
EHI DI M A58, Hods AR SR SE W) 1 fig W3 4.
I8 L I e 2 8 BRI, A 254N e )
JOSFEHI7E 10 pm BAR, HARE AU a1 ALO; e 2%
B B MinS Je WA 0t 25 (B 4) , X Pl 25 1) ¢
ZeW (B LD 7E 95% DL L, T BFAIK T7 4
T 2y 5t Sk RERIRAS P RE 1) 16 52, $ s
F 2z A0 M IR RS T 2013 AR FE A
1 200~250 km CJ1-0302 3k x5 4= 41 L, A 3 ik
64 J7 km iz F #1% , HAT F 255 IRA R B0 T2k 11
(KIS,

400 OB (HB)®Ky/(MPam'?)
300

g 200

100
0

& 2 2 2 8 3
=] == B £ 2
g [ B )

B jm§
|7 #H |7 #H s H

B3 DRMERSHOFRIBRERLER
Fig. 3 Key indicators comparison between

Masteel wheels and imported products

2.3 BHE350 km REFRESNEAAER
20134F6 H, H EbrAES) R I HE U3, b

AT 2R 290 5 4R v UK % B A OB e A I A Lo 4

AR5 2014 4, [ Bk B 2 w) e R B 41



Ho1 SRIEPR, A5 e o B v AL B B R A -5
F4 DRIk HIEE 250 km CI1-0302 i FREH %40 F D1 48 148E
Table 4 Performance of wheels made by Masteel for intercity CJ1-0302 D1 EMUs at speed of 250 km/h
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Fig. 4 Plastic inclusion control technology
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Fig. 5 Wear comparison between D1 wheel made by
Masteel and imported ERS wheel

Table 5 Performance comparison between 350 km/h D2 wheels made by Masteel and imported products

PR UES 7R LR BBV AT, B AN D DR A
25 I H A R, A ST AT . TEARL
Bevh b RO I I 3 300 km 2R 58 iR 430 i e
EGINE SN AR PR LS L ey NN K7 et
WA RHEE FERIARAR 50, FF R — Bk Si-V i & 44k
D2 M T2 %6 , 126 BT 256 A F I 0 2% 4 i A AR IR
JE 38 s s 1) KD AT B R HIGEL RS, R AL
[ 4 2 AR R A A A Y, S s R L.
BEC= SAH LG, H B4 D2 M R BT LU R A #
(DS i KF B AL T 1 2258, WARS: (O
BT 57 400 1 BE DU 401 1k RE AR EE A LR A K
PR 30% LA b, W 6 AT 7 BT s (3D SEM IR A%
ORI FRE 48, ThAN D2 25465 2015 4250 T 15
JE < JRUEL v B RUE SN 4220, ORI 60 J7 km 2%
Fig 1, AR REAL T3 1= iy, B FE AR T2k 1
Fie, K 8 fron. Bk HAr, B4 D2 5 O Rt
GAIBATHER 150 J7 km.

F5 DMK HIEE 350 km D2 E&e 0 O 7= R IEEELLE:

it Ly
i JERSEAE  PihaRE MKE E —20°Cc  —40°Cc R Ko/ BURLHREE R, ik
R,,/MPa R,/MPa Al% KU KV/) KV/J (HB)  (MPa-m'® #%i/ME/MPa  A/%
ERS 580 940 17 23 10 6 265 62.7 195 19
beidn|
EN 13262 =540 860~980 =13 =17 =10 — =245 — =120 =16
D2 677 952 18 23 18 13 270 86 152 21
[~
TJ/CL 519 =580 900~1050 =13 =17 =10 =7  255~300 =70 =120 =16




)

%53 %

i OER8
0.08F —

) mD2 —
200,06
1% 0.05
804}
0.03f
0.02}
0.01}

Eif 50 T -30 T
Bl 6 D2#PIFNEE O ERS W HHER 1B Lb 4%

Fig. 6 Wear comparison between D2 wheel and

imported ER8 wheel
1600
mER8

1500 SU29.N-1.094 6 x 101! ob2

1 400
<
[aW)
S 1300
&
= 1200
&
]

1100

S9OILN=3.414 3 x 107
1000} [
900 L .
10° 10° 0 10°
B RE

E7 D2#rRIFNEE O ERS AR At 5 e LB
Fig. 7 Contact fatigue performance comparison
between D2 wheel and imported ER8 wheel

0.08 e
0.06 =0
£
£
gg 0.04
i
0.02
0 1 1 1 1 1 1 1 1 1 1 1

1
5 10 15 20 25 30 35 40 45 50 55 6
BT B /F km

B8 DiND2E#5i# 0 ERS FRREEFESTLL
Fig. 8 Service wear comparison between D2 wheel

made by Masteel and imported ER8 wheel

3 MAZR

Th AN 3 A e e AR 2002 SR N IE L, o
CLS0A # it 4= A« rp a2 27 midi A 4 L2570 126
1, 2860 )7 km B 0560 )5 1IE BB, G il
1E%H o DM s g %248 78 200~250 km CJ1-0302
Wil 441 A6 16 1, 5 e H N Is
Fl, Bk BURA ) 64 )7 kme D2 M R 4R AE
WS BRI S ZE A I 48 1, SE R OIE BN
EH, Bk B O 120 J5 km, Y340, D2 M R4

AL RO KRR PR 30 2 b, CRANEH .
AN T A e O o Ak R LB T 3

SEE, 7 5 S EH 1 2 600 431 . 1200 44 fic 7

3 [ = b 4 4 B ZERS B TIA B 6 4F, I8 AT

BRI 100 /7 km, A I LF 5 [ 2E 0 LA R

H b

4 LERREDR

e R — A E R RS T H &
TR AR P S, 7R KK ) SRR, BRI A
]k i ) P R, A PR L T ERR
PR 1 5 5 TRAS W7 0003 , ) 2 2 2 ) 3 A T =
TF RN AR AR R ™ e H RS T A A
ARk PRt AKE, P IER S L F4E
AR, RN B ZE A3

TEANC ™ Wi R T7 T, K 12647 1 T4 400 km.
TR ARG 2L TR 5 e 2 4 P i s MR AIE %, Dl A R R T
i S 3R R R IR ASE 4 A A8 P K, a4 0 0 B M
Fb-% L Bk AR e W R

FETTSAHE) I, B P9 E Sy KA R 57
FE AR S 44 F e 5, [) I 7 BE A R 57 3
AR B AR = 5. B AT T
U5 ) B | A6 98 S5 1 5K R M DX 1) i AR e T 3 R
JFOAUE, GRS R i

SE 3k

[ 1] VEREA, LS. ZE4E AN A ™ (R g B I BoR [7]. rh EG
45,2009,19(9):36. (WANG Guo-cai, SHI Huai-yan. The clea-
nliness controlling technology of produced the wheel steel[J].
China Metallurgy, 2009, 19(9):36.)

[ 2] AR, SR, o S, 4. B AL B 4 B0 A0t 1 JRE D). AN R
2018, 53(4): 37.(TANG De-chi, ZHANG Hong-yan, JI Li-
peng, et al. Cleanliness of calcium-treated wheel steel[J]. Iron
and Steel,2018,53(4):37.)

[ 31 BARM, Aed, mist, 46, FE5 AL BUAR I A 2R S0 A e e e
B AR TEAT M ). 804k, 2016, 51 (1) = 25.(ZHAO Dong-wei,
LI Hai-bo, GAO Pan, et al. Inclusion formation and deforma-
tion in Al-killed wheel steel without calcium treatment[J]. Iron
and Steel, 2016,51(1):25.)

[4]1 JRtEdR, 225, 200, 45, B0 2R 40 e it e il ol 1K o R
[CY/ER U BB Bk 2 18 SCBR. bt Hh Nk Tk,
) 2, 2016. (SU Shi-huai, AN Tao, GONG Zhi-xiang, et al.
Masteel's development of high- quality axle products[C]//The
9th China International Steel Congress. Beijing: China Iron and
Steel Association, 2016.)

[51 mk . R . v [ e Ak MRS 2 6 (M. T8 P = ] s 2y
i AR H R 41, 2017, (High- Speed Rails. Big Country Speed:



o1

DB, 5 o IR ™ ot T eI A T -7

China's High-speed Rail Rise[M]. Hunan: Hunan Science and
Technology Press,2017.)

[6]1 iz, sk A, S0, 45 SR Bl ) 24 B 5 (¥ 5 T 0t Jig
[J]. "h k8 A} 2%, 2001, 22(2) ¢ 1. (SHEN Zhi-yun, ZHANG
Wei-hua, JIN Xue-song, et al. Advances in wheel/rail contact
mechanics[J]. China Railway Science, 2001,22(2):1.)

[ 71 ZMrh. @O R 2L HOR[CY/ T B AN B AR 218 S b
ot W E 42 & 2% 25, 2001, (J1 Huai-zhong. Production technolo-
gy of high speed train wheel[C]/China Steel Annual Confer-
ence Proceedings. Beijing: The Chinese Society for Metals,
2001.)

[ 81 ZEMRHh, MRSy, IR, 45 B B i 4250 FH AN 255 Mk e
() 5% W [7]. 4M £, 2005, 40 (2) : 62. (JT Huai-zhong, CUI Yin-
hui, SU Hang, et al. Effect of carbon content on comprehensive
properties of wheel steel for high speed train[J]. Iron and Steel,
2005,40(2)>:62.)

[ 9] Sakamoto H, Toyama K. Fracture toughness of medium- high
carbon steel for railroad wheel[J]. Mater Sci Eng A, 2000, 285:
288.

(107 EhER, W ¥, YL, A5 S % 0T i A 22 48 00 0T 288 00 1P 5 i 1)

WEFC[I]. 42 Jd 243, 2011 (8): 978.(MA Yue, PAN Tao, JIANG
Bo, et al. Study of the effect of sulfur contents on fracture
toughness of railway wheel steels for high speed train[J]. Acta
Metallurgica Sinica,2011(8):978.)

(1] PR, 5 970, SRR, A5, =80 rR i Vil A0 I 2 ) ) 4 o
[CL/55 18 Jost R B il K 2 18 SCAE. Bl WM Bk it LoV B
W Y & %) B 45 5 2016. (SHEN Chang, WU Li-ping, SU Shi-
huai, et al. Control of the wheel steel cleanness and inclusions
[C)// 18" TWC. Chengdu: UNIFE and ERWA, 2016.)

[12] U, AT2A0h, Dhoers, 45 ik 3 T 200 ol 2 40 40 S i 4l
UMW 2490k 10 5% 0 [J]. A4 k43 Ak P22 4, 2015 (4D £ 150.
(GONG Shuai, REN Xue-chong, MA Ying-xia, et al. Effect
of heat- treatment on microstructure and fracture toughness of
high-speed railway wheel steel[J]. Transactions of Materials and
Heat Treatment, 2015(4): 150.)

[13] JRUEPR, 206, B 200, & SRR AR S BOR R R [CL/ 5
18 Jai [ B 8 AR 210 SCHR. B - WU Bk it Tl IS, DR
Xt 43, 2016. (SU Shi-huai, AN Tao, GONG Yan-hua, et al.
Materals and technology development of railway wheels[C]/
18" IWC. Chengdu: UNIFE and ERWA, 2016.)

D R R R B R R R B R R R R R R R R R R R

(FEBESIRTIEREE

ChEVG a2 B EREE R AR £, P E S8
23 CALTUM BTN 6 R BR BT A W LA B 4 m s e oy
TR G JEATIE L5 A SR T, th b s ER 2 H A A BR T
T2 v B Do i BRI R AT, B 1991 48, LA H 11, K
16 F o P [ vE 4 ) 2 SORZ 0 T, < v [ RE B AZ /0 0
T, 55 [ (b 2 S0 (CAD Y IA T, ASPTH [ RL 24 SCifik
T VRN B0 ) A U5 A ), o B 2 AR ) 2 VR AN S
Y AT .
1 fEfExts

N4 JB VR G A2 7 A B T RIE  F0 RN A
BT TR D % 52 3 RS BT A5 N B 88,
XA K Al — 2 T A B8R
2 fERRSERE

G YR 4 ) IR0 S Bl v T Ak R e Jm T
TR RAT S A AN R G BEAE BRI Rk Ah Ak
B AN TR R N T AR BRI MR S S B 4 T
MV (i 5 T AR AT, AL A B 0 Ak S A LR A R
Papifikicus

B H WCE AT KW IR BREGER L BT A
R BEFAR TR RA S RS T oS4
IR AN LT ARV GRS RHF AR R SR
oA ) A A R R R R EAR KA
AP S0, A S I E I B AR A i S, dE R,
AR A SC ATV R R T 1) SCHE YR A AT A ) R LA

R B G i E BANASATI RS B 5%
3 BEREARER T

(1) 38 6 5“9 2 T k7 19 3 Chttp://www.chinamet.
cn), AU ERA G 1 BIFR BT 4 S, EAST ) 2 T
HEATHER

(2) B3T3 R 40 W 3 Chittp://www.zgyj.ac.cn)
INAE PR L AT B R -

RETMEBERAN ERG, Ak

FE1%:010-62181032

TTEEBECR A HiTE 010-62183298

BATHERR A 2k

FE1E:010-62181032

HB#E : CM@chinamet.cn

f£H:010-62185134

T RbHE - L T X A B R K 76 5

RO~ R B TIEE R



