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Abstract: In order to improve product quality and strengthen quality monitoring of high speed rail, the chemical com-
position of U71Mn rail is optimized, Mn content in steel is reduced and rolling process is controlled as well as the trial pro-
ductions are carried out for such whole series of sections as 60 N, 60 kg/m, 50 kg/m, QUI120, QU100 and QU80 of
U71Mn. The results showed that the tensile strength was reduced by 7.2 MPa and mean value reached 950 MPa, tread
hardness ( HB) was reduced by 2. 8 and mean value reached 269. 2 as well as elongation is basically unchanged by

comparing the performances of U71Mn rail with those before optimization. Moreover, the ideal perlite structure is obtained
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performances of rail could all meet the standard requirements and is with enough margin so that the effects are better.

Key words: rail; U71Mn; Mn content

BEHE T 1 Bk i i o AR R 0, i 1Ak
DR AL B 0 1 A ™ et T B B ) K
U71Mn H98URA s PR RGO 55 15 S5 A, 8™
0TI E R B R X 2 KA A Al
U71Mn Ab22 8050, A8 U71Mn 40ELEG Mn 5 5 A X
THAME) B, Mn 5 BB R R AR B SR LB
P, S BB, (E [ o 2 XA B P 1 i A
REAREW . TP Mo S & RER, 55 %
FUNBUEEBA  MnS WL L TR K2 B A )
BG A ER B, Mn B BT A 4 7 5 A R 4
U HIERE . AN SCEEERS UT1Mn 8934 22 o

HEAT A F AR A, 45 AL ) T2, Ak AT s 1
U71Mn $8LPE BE AT X B R G0, SCrP i £
WAL BIHAL LS BT 5 19 UT1Mn G050, R 8 F X 45,
RACBL 3 Z i 1) UT1Mn 0L fRT R g U71Mn, 1k
J43 5 ) U711 Mn S8 AR IR U71Mn,

1 mWARER

2% TB/T 2344—2020 % i& 17 b #% "™,
U71Mn S8 A 800 b g 2 PERE R BOR ER ANk 1
22 s

F1 U7IMn ERH S HEAREZR (G040 %

T C Si Mn p S Al
U71 Mn Bbrr 2K 0.65 ~0.80 0.15~0.58 0.70 ~1.20 <0.025 <0.025 <0.010
U71Mn 0.69 ~0.75 0.30 ~0.40 1.00 ~1.20 <0.025 <0.025 <0.010

F2 U71Mn HZEERERERER

Ui R, W R A KT L2k
/MPa /% i i (HBW)
=880 =10 260 ~300

2 xtHhE A A
o He A AR A 7 Al A4 U71 Min S0 C 4

G AN T AR ), BRI . Min &5 4
i, i 0.10% ~0. 15% , 4o A -5 55 | i
U71Mn S 3UAR HACAIG, 5 i A8 52 5 40 | i) A
FHIRD, B2 0 S PERE LR 3

F3 WMPEFLA UTIMn (L5 R 1F R

Hezp sy R 580) / % PIES 12
WFh PURREE B A BETERERE
c Si Mn P

R, /MPa /% (HBW)
15 U71Mn 0.71 0.35 1.10 0.017 0.002 957.4 12.1 272.0
S5 UT1Mn 0.73 0.39 0.96 0.015 0.008 970.0 12.2 273.6
4 U71Mn 0.71 0.38 0.96 0.015 0.006 945.7 13.8 274.0
HB#Y U71Mn 0.71 0.36 1.01 0.015 0.002 1 040.0 14.0 280.4

3 RS

U71Mn S92 104 35 . Si Mn, 2%
[ C A B ARE AR L 2 R BB PR T 40 L, B2 C
SRR UL BOGIR A RS TR R it S
PEARER AR F e C & b (8, BB & it T

W BRER SR N 7 3 SR R A B A A
= M, CEEd R, ZANPUREIEEE. St
AR AEME IR AL TN o Y B A 56 B8 | Ao 38 AR B 1.
B U71Mn 950 Mn & 5 500, 35 17 P S,
v AN AU B Y TR I 2 X N PE B LR 2 A8 R
. BT Mn SRS SRERE, FEUNPLEE



5 4

FH9 U71Mn %1 Mn &2 A5 67

HIFEAE MnS SR 2 AR Z 3 I 45 5
FEAEERET, Mn 5 R BGR FEAN FUR S AL TE UK BE R
JUSRHE R 025 5 T F0 S5 O AT , 0 995 s A
RG24, 7= B S AR ek R o A
SO UT1Mn BBtk 2 o3 A5 AL, R AR A9 o
Mn &5, Mn & & [%% 0. 10% ~0.21% , HAK i 43
4,
F4 R UTIMn LERSEFER (RS %
S Al

C Si Mn P

0.70 ~0.75 0.30~0.40 0.90 ~0.99 <0.025 =<0.025=<0.004

4 KEET
4.1 TEZRE

4 U71Mn B8 2242 7= T % Wik G
L, B T AR .

POK WAL I b Hi—LF Fik—VD B hb
BB 5L -8 >R - E— i L
— AJE,

4.2 (HIZ

IG5 U71Mn 845009 & AL 28U Bk + b &
BRRM . TEPRUERS E FL A Y [R] I, AR A5 T 5 RO 1Y
SRR SRR, iR BE 45 I 7E 1 200 ~1 280 C,
TARUEAR B R R RN B s B B B AH DG PR g, >R
FAARXS AR A LR LA KT 930 C,

5 WHEREAM

L= RSy
XHEAR U71Mn 893145 0 3R (19 4k 5 1l o3 73 A 1k
rgeit, \TLLE ) C 5 i BEACOR R AR, Mn 5 6
FEAK0.11% , W 1,

5.1

30 2738
25 2
I
g 2 167
&
15
R 1 n
T 10
55 55
5
0
LT 0'/73;- A UEAAE D 092 094 095 096 097 098 099
CHm/% Mn % 1/%
(a) CEH®E (b) Mn&ig
5
2 & 2
20 20
[V VA 17
L\\aﬂ 15 @15
b 1 1 <_“'.: 11 1 1
S &
fm 6 jm 6 6
5 5
0 0
034 035 036 037 038 039 040 0012 0013 0014 0015 0016 0018 0019
Sith /% PE L%
(c) Siga (d) P&
35 33 33
30
b
g
o8 20 17
&1
<L§ 15 5
= 10 6
; A
0
0001 0002 0003 0006  0.009
ST /%
(e) SEHE

A1

1&4E UT1Mn 4R, 55 F



68 (NIRRT

H A8 &

FTHE 4307 ARG U7TIMn C & & F 8501 T
0.71% ~0.73% , Y8 0. 72% ; Si ¥ & £ E 454 T
0.34% ~0.39% ,J{H 0. 37% ; Mn & & FE 404 T
0.94% ~0.96% , ¥t 0.95% ; P & & FE 404 T
0.012% ~0.018% , {8 0.016% ;S & & FF /04
F0.001% ~0.003% ,¥{E 0. 003% .

5 U71Mn 543 Fe 48, {f64% U71Mn % U71Mn 4K
B C HREEAANA, Mn T &EIKZ 0. 11 A~ H 45
BN 1.04% ~1.06% A% ] 0. 94% ~0.96% , Mn
TREM 1. 06% F#(R3) 0.95% , WK 5,

F5 KSE U7IMn 5 U7IMn {LERES AR TS0 %

Wi C Si Mn P S

{45 U71Mn~ 0.72 0.37 0.95 0.016 0.003

U71Mn 0.72 0.35 1.06 0.017 0.003

5.2 LS U71Mn 15 MERE

Refish U71Mn 55 U71Mn S8BT AL 38 52 | B9 1T
B RE AT G S o, AR I 2 m 25 PR RE B BUIT
SN ONER = A AR 6=l DS = k200 T AN S AN
K3

B fiEU71Mn

% U71IMn

H %

930~940  940~950  950~960  960~970

PLHIBE E/MPa

970~980  980~990

A2 4&4: U71Mn 5 U71Mn 4R3030353% 5 57 B

N U71Mn B {KEEU71MN

40 378

260~265 265~270 270~275 275~280 280~285 285~290
A ERE R/ (HBW )

A3 4&k4k U71Mn 5 U71Mn 4R3AE Z 5 B

i 2 fros, AR U71Mn J2 U71Mn SN0z
SREE I AT TE 940 ~ 970 MPa 2 |i], U71Mn $iT
F#E BEAE 950 ~960 MPa 2, [ iy 21. 3% ;A%
B UT1Mn 2 %0 de $r 9 B2 W 8 F %, 78 940 ~
950 MPaf %, (5 st 33%

e 3 s, %R U71Mn 5 U71Mn 40 0 R B2
(HBW) ¥44E vh £ 265 ~ 280 22 [a], U71Mn % i i i
1E 270 ~275 i £, 355 37. 8% ;4% U71Mn 44
BB TR B (HBW) B I R %, 265 ~ 270 [ thix £,
KB 40% , Ik 4 U71Mn 59 00 3% 10 6 B2 7 9 (6 K
269. 2, % UT1Mn BEREAR 2. 8 DL1b/E ML,
TR il AR AR EOK

SRS BT AR U71Mn 985 U71Mn 4040 AH
FeAE, P PL oR B S B AR 7.2 MPa, B i AE 2
(HBW) FAIK 2. 8, ZEAH S AR 0. 6% o AR%ER BB
RET RARESOR I HA R e, BAREUE L

%6,
F®6 R4 U7IMn L5 U71Mn SHEN 1AL
o~ PUHISRE R,, SEfAR A TR A B2
/MPa /% (HBW)
{4 U71Mn 950.0 11.7 269.2
U71Mn 957.2 12.3 272.0

5.3 Mn ZEXRHMERERZIE

X 2020 AE4AEH = 950 4 U71Mn (1) 5 S5
AEAYSC R HEAT 20 AT, A M 3540 15 5 1 A 52 R it
Prom AR AL, WL 4 P S o Min 5o L i £l B2
SR B I O AR, Min 5 gy R A o R
o PRI BB AL 2 B> AR Mn 5 4, 4L o
JE SRR BT REAR AT X SR AR

1100 . . . : 120

1050 -

1000 |

<

i

= %01 110]];;;
B g0

o 1 <z
it =
}S 850 F105 =
=

800

+1.00
750

700 : : : - 095

A4 Mn425 UllMn 458 Eag £ 4



FH9 U71Mn %1 Mn &2 A5 69

4
=
+1.05
&
=
+1.00 E
250+ +0.95
240 . 0.90
0 200 400 600 800 1000
Pakis

(a) Bk

(b) HhE

5.4 BAR

MK U BIURE —= 1 DCIBORE R AT A A 0
P3| SAR RO 2, R L S 22 09 A
K, WLE 6,

4R U71Mn 4N 8] 91 4, 23t 13 650 ¢,
HAfuE U71Mn  U71MnG(B) ,# 560 kg/m .60 N,
50 kg/m ,QU80, QU100 QU120 45 KLA%, 5if | i i
SEVERELY B LR EOR O HA R E R

B 6 4k4s U7T1Mn 4RELA A0 2

6 i

(1) A4k J5 UTIMn 4 804k 27 B A3 8400 Ak AT
U71Mn S5 Mn & 54 {EFEAK 0. 11 ANE 43 5, i
REFEEE L U71Mn FEAIK 7. 2 MPa, I 1w i iF HBW
FEAIK 2. 8, A R R A7 B AIG, {H U71Mn 1 BB 2 g 1
JEAREEEK I H A R H E R,

(2) % L AN AR 7 Aol , 250 U71Mn #X#0L
Mn & ERHAW AN T 0 &, kG FRAE AL U71Mn 4
BBy, TR ELH T2, AR Mn & IR
U71Mn X%, PEREWE R ARTEZOK

£ £ x #

[1] &, UT1Mn 4R %019 560 4 S5 18 & & B %,

BAE 7 &[], 48 3 K I, 2020, 38
(6):38 —42.

[2] TB/T 2344—2012,43 kg/m ~75 kg/m 4R #LiT
RHARFH[S].

(3] TH,%24,R8,%. RN KT KRB H
IR B Gr ik [J]. 4k 3 5, 2018,
(10) :128 —131.

(4] ZFa. MR EFEZ REGRE L5 H %R
[J]. 4kt 3% R WH,2014,42(6) :29 - 32.

[5] ZEZEW.MEARIFE KRG FF ek & A
IZRE[)]. BERETHEHA L F 22,2018,
(12) :83 - 86.





