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Study on Durability of New Spring Steel LPD50

QIN Lifu, WANG Dehu, ZHAO Wentao, LI Xinjiang, WANG Wenjun
Shandong Leopard Automotive Holdings Ltd., Zibo, Shandong, 255100, China

Abstract: At present, dump trucks have higher and higher requirements for high fatigue performance of their suspension system. The
high requirements for fatigue performance of suspension system inevitably put forward higher requirements for the performance of
spring steel used in commercial vehicle suspension system. The fatigue life of dump truck rear spring is generally between 120,000
and 160,000, which is still far behind the international advanced level. Combined with the smelting and industrialization level of
spring steel in China, a new type of high strength spring steel LPD50 containing niobium was developed by using niobium
microalloying technology. The tensile strength is more than 1600MPa, and it is used to upgrade the existing suspension products. The
research shows that the fatigue life of the suspension with new NB spring steel has reached 500,000 times and the requirement of the
existing product standard has been increased by more than 3 times.
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WAEAEAR R 4™ BT E ) R 5 FE DY 5 a8 e 12~16 52 1), SEBREHEKPALL, 370
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1.1 SIREEN LPDSO H &

e R PR LPD50 A A BT IR 1, AR NG B 7R, TR HRARS 26 X 90mm RILAR 153
PEARE, T AP EME By« FAKE R BE R 55 1 BE BT 7K

&1 LPD50 (LR (We%)

C Si Mn Cr Mo Nb S p
0.45/0.52 | 0.08/0.21 | 0.6/1.10 0.7/1.20 | 0.10/0.16 | 0.02/0.07 <0. 003 <0.016
1.2 REHE
LPD50 YR #R5E B, (R Q4 EEDEIEOCHAT L2 B A F WOW-G 2 a7 /5 RE S A i AR AL i 4
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F Nikon MA100 %44 AH B 4lse & JEOLJEM-1400 B 5l s, Xt mRl b BERFE BT LU E% s AR 387 i
A TERE, A PST200 ZYHLIRIE 55 R EGALEEAT & 298 57 1090 A T8 B 150 o
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2.1 WERS S

T RN LPD50 b 28 A I W3R 2. FRER VTR, Ry sk SN LPD50 AL A S 75 A A 2 B BT 2
K, BEFLEITCR BT AE], X R A 2 A B R VAR SR, AT DASEEUA AR

R2 LPDS0 UEMA ST (Wt%)

Furnace number C Si Mn Cr Mo Nb S P
1 0.49 0.17 0.9 0.90 0.13 0. 025 0. 002 0.015
2 0.50 0.17 1.0 0.85 0.11 0. 026 0. 001 0.014
3 0.47 0.18 1.0 1. 00 0.12 0. 028 0. 001 0.013

2.2 NEMEEDHT
ORI AN LPD50 ML HJE 1 Sy P BB SR N3 3 s o £E 450 4 20°C i 8]k 5 FE 7 , 33 B AN A 9 KT 1600Mpa,
W TRT US4 2R = 40%, Wi JE A % =10%.

%<3 LPD50 FEE HIHAAL IR T HOMLA 1 B

b 2% 1 MU 8
K EP i IR i Bihi R Wi A K 26 e RS
AR (CC) | AHNF | FUKIRE (C) RPO.2 (N/mm?) Rm (N/mn? ) A 7 (%)
880420 450420 =1450 =1600 =10 =40
880 450 1461 1673 11 32
880 0il 450 1502 1659 10.9 30
880 450 1476 1668 11.2 33

2.3 RN SEFUNIES

1 Ay s a s LPD50 #AKb 3 5 I ARZHZR, B R K IRk, 254 JB3782-84 PP4ibrEFIE R 1 44 K 2
JY R EE AN LPD50 PAAL IS (1) ki S IR A, KRR GB/T6394-2002 43 @14 ki 5 I 58 J7 Vv 8 sk E A 10 2. & 3
N R IRE AN LPDS0 #Aab B 5 4 HiL B (5000 i) TSR, 2 dr el R M2 [ml oK IR RS, B M5 B4 N
SRFAFEEN LPD50 # LI J5 414 FiBE (10000 fi5) TR, TE35 5138 M1 [l K IR TSR 2 s SREOY 51 o A i A ks, &
Nb BAL P RRL R KRS 3 wm Aid o 48 BTN, mss s34 LPD50 £8 ik A B 2 J5 , W SRAGHCAH ¥ [a] K i PG4 21,
REEITLER, Fld Nb LRI, TR T st e i Ea A, B R E 3R 2 R R AL, FHAS SRR .
[FI, (EALEE B TIE RN, S PERe iR ibd o A A 50 # r2 AR AT HLAE Y, X2 my st 3540 LPD50 AT # = ik
AR R BBV AR AR R o 2 Nb b Ve PEIWT, LI 5 $TH AL RETS 70 b7 o

B 1 £HEERH (500X) B2 SRERBE (100X)
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2.4 TZHSH
£ 4 BRI LPD50 A @ MR I H S, ] 6 S iR AN LPDS0 [ A it v M AR I 2R . B B s
X LPD50 HA ST (B, SEATREH AL mi N I AR AN [F) JB B S M bR i 1 T2/ 2K

4 LPDSO RimFEML NI EKIE

B PR A (mm) 2 4 6.0 8 10 12 14 16 18
T (HRC) 59 59 59 59 58 56. 5 56 56 54.5
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6 LPD50 Fim % Hinia HiLk

2.5 BEFIRE
7 RAF R RSN LPD50 AR EE AT G 4R IR . I T ATAn:
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(1) WL A Nb s 5540 LPD50, & T [ 0 25 o 25 A iR 25 72 i

(2) FiB4E Nb m5RH N LPD50 HA R AL g AR iE M, A EHhiasE KT 1600MPa. LPD50 H1 Nb
TR, TER T mPERERRA I A A, FEX O AT R P AR AT AR, (675 e et B A B o AN R S 1k

(3) FfE Nb SR AN LPD50, liIAR 3 & 20 55 A dr il i, TEEARIRIS N 1 4640 R, 9557 A a4l 50 /5
s FEFR S 1000MPa WRIGR /1561, 435 s ®] 30 JTUCRWT, b T47 Mk P 40t s K1

(&% k]

(1. REE S CE M. M : M A HRA, 2012
(2] X048, BRFE &, IL¥E . 60Si2Mn #E & AN A E 7 R A [T]. ML T2 AR, 2011, 35(11) : 44-46.
[3]214. 60Si2Mn # % $ AL B 3 T Z 5/t [J]. AR EH K, 2008, 37(8) : 72-73.
MIRER, BETE, ZUE. 60Si2CrVA & 7 F 7% 5 4N e 4 & B R 77 #0ORAT 47 LT). AR % % 4%, 2008, 22 (5) : 526-532.
(51 5 4. B & 4N ey & & At 58 [T]. a4k 58 4], 1997, 9 (1) : 50-56.
(61764 T 5 RFF % L. GBT 33164.1-2016, AX R E A G A HEN & 1 o #ALRMS]. . FEERFENE
#Z 7 4,2016.
EHEAN: £ (1982-) F, LWAEHEA, BLHARAE, RRTLUATHEAERARGARAG, TENEBA
ERERGHREF XK,

128 Copyright © 2021 by authors and Viser Technology Pte. Ltd.



