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Abstract: This article investigated the anisotropic microstructure and mechanical properties of 1050 wheel steel. The

tensile test for standard round bar specimens with 0°, 30° and 45°three different angles to rolling direction of heat treated

cool rolling 1050 steel round bar were carried out at room temperature. And the impact toughness test for Charpy-U notched

specimens with 0°, 15°, 30° and 45° four different angles to rolling direction were carried out at room temperature. The

results showed that the homogeneity of microstructure decreased with the angle to rolling direction increasing. The tensile

properties decreased with increasing angle to rolling direction. The decrease percentages for yield strength and tensile

strength were 10. 3% and 7. 4% respectively and all fractures were ductile fracture. The impact toughness decreased with

increasing angle to rolling direction and the decrease percentage for impact absorbing energy was 27%. The strength,

plasticity, impact toughness of 1050 wheel steel decreased with the angle to rolling direction increasing, which results in

out of circularity and abnormal wear of wheels, and the wheels’ wear failures are speeded up.

Key words: 1050 wheel steel; rolling; mechanical property; anisotropy; fracture

=

1 ®l B
RGBS TS R E T, b

W EM: 2016-03-18

EQWE . VUR Gl K 2015 AEWFELE BT 9246 52 25
(YC201509102)

F—1EE. Wbk, B, 1991 4k, WLBE

BWRAEE . HOERE, B, 1963 44, HEE, A4S0,
Email; g. dai@ 163. com

DOI: 10.7502/j. issn. 1674-3962. 2017. 06. 10

We BRI A A T 4 e e B B — B S G
FTEORIRE , X 425 B 2 e AR SRR B T T i A 2
R, BATHUERYEE S USRI s, Rl AR
TIVABAR R J13g 00, Fe = A vhil Bl 31
RS EFE A s 0] R B 4 g IR 1 2 30 TE B
#, BNARRRBIBL G, JF KA B E 4, 1998 4F 7 [
ICE RUm sS4t Tof AT Sl #rh R e 2 B
(RS, FeHiAE 758 AN B Al F R S DRI 55 W22, S50
IR, FRsfTd T, AE%. ML, B
Rt sl 4 Bl T ok, JUHR AR i 465 1 7 B T 0



462 HH AR R

o536 %

F, A5 AN UK 32 e U ) ), i R & R LR )
T, MR ERARZZ RS, N R AR
L2 IR 2<% 15 E0 11 1 B O A W 1B e o = s RS I P % 7
BT 12—, BLR OE S A5 HURRE RE B0 1 IR A%
KAFN LR RALNERE A Fe AU Jn )24 PR RE Y 4% 1) 57 1k
R 23 ELHER WA HRA I 7 22 7 ) % 55 T RE

XEFEE SR, TEA5 ORHEL 5 1] B 00 A 90° M
AN 1) L A A L R P RE AT W 2
111 ELAR A g AR b e 11 5L A 77 18 1498 95 1 BR AR 57 73 i
W TP TAS e o X FeE, R, 24
prrt, BEE R R, PORRORIMERE | T
REAEIEMC | INTTHERE | BEOTORE SETEREZMTRER.
TR AL R TP BORAR VBRI S Ik,
FLA O (25 16 Skt A4 R IRA Pk e A AR S

Z5 NIk, M TR TERE WS £ gD TR
BOARAE . FEERIER . Wy LTy | R AR ) A R
X AR TR ) 2 M 5 57 1 R HY R i o JLOR A AR AR
SAE 1050 )" Z W I F [E ki e 425 A K e e, wE e
FHSE SRS BRI ERE AR TR
WEFE., BRI, SCTF 22 48 R 4% i S P ) F T il e b
ARSCFEWGE TR ELTS 1050 ZE AR MAIZUR 1 F e Y
S, R R A I e B R, DU X 44
s i A8 H R 32 2 [ ) P PERE PN SR AL BILE JEal, JF
NS A A | ATAEE R R A 1 e B R
ZHH

2 WKEMBEFE

R T AT B SAE 1050 BR Z M, JLI0Re
H 60 mm BHELARKE, HALZN MR 1,
F1 1050 WAL ZER S
Table 1 Chemical composition of 1050 steel (wt/%)

C Si Mn P S Cr Ni Cu

0.53 0.24 0.60 0.02 0.01 0.01 0.01  0.01
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Fig. 2 Tensile force-displacement curves of samples with

different angels to rolling direction
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Table 2 Tensile properties of samples with different angels to
rolling direction
0/(°) o /MPa o /MPa A/ % 7/ %
0 448 762 24.0 59.6
30 432 748 20.6 55.0
45 402 706 20.4 53.4
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(a) 0°, (b) 15°, (c) 30°, (d) 45°
Fig. 1  Microstructures of samples with different angels to rolling direction: (a) 0°, (b) 15°, (e¢) 30°, (d) 45°
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Table 3 Impact test result of samples with different angels to roll-
ing direction
0/(°) No. A 7] Average/]

1-1 45.89

0 1-2 50.18 48.28
1-3 48.78
2-1 47.65

15 2-2 48.95 47.43
2-3 45.69
3-1 40.28

30 3-2 38.70 39.62
3-3 39.88
4-1 35.41

45 4-2 36.14 35.24
4-3 34.18
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Fig. 3 Tensile fracture morphologies of samples with different angels to rolling direction: (a) 0°, (b) 30°, (c) 45°
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Fig. 4 Impact fracture morphologies of samples with different angels to rolling direction: (a, b) 0°, (c, d) 15°, (e, f) 30°, (g, h) 45°
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