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Effect of Nb Content and Thermal Deformation Parameters
on Deformation Resistance and Microstructure of Weather—
resistant Bridge Steel with Longitudinal Variable Section
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Abstract: The deformation resistance test of a new type of longitudinal variable section weather-resistant bridge steel with
different Nb content was carried out by Gleeble 3800 thermal simulation tester. The deformation stress curves of the steel
were measured at different deformation parameters, such as deformation rate of 1, 5, 10 s™, deformation temperature of
750-1 000 °C and deformation amount of 50%. The microstructure changes of the test steel under different thermal defor-
mation parameters were studied by means of metallographic microscope, scanning electron microscope and transmission
electron microscope. According to the test results, the influence principle and main reason of deformation parameters and
Nb content on the deformation resistance and microstructure of longitudinal variable section were analyzed. The results
show that when the content of Nb >0. 03%, the deformation resistance of steel plate increases significantly, and the micro-
structure is obviously refined. The addition of certain Nb element can increase the recrystallization temperature of steel
plate above 50 ‘C, so that LP weather-resistant bridge steel can be rolled in the high temperature range of deformation tem-
perature between 850 “C and 950 “C, so as to better guarantee the profile and comprehensive properties of LP steel plate.
It provides a theoretical basis for the trial production of LP steel plate.

Key Words: Weather-resistant Bridge Steel; Longitudinal Variable Cross-section; Nb Content; Deformation Parameter;
Deformation Resistance ; Microstructure

O\ 1) A A A AR, SRR LP MR, FUREBEREN AR AR )R BRI A, A B RS = E A
LD i R AR A R R I AAE e MEREATR RN B R R O ), 7E [ AT 2 E R
AN SR B LA T A 08 LSO R e RTARP O Z MM . 75 RIEE T, %40 Rl
AT W, BA T8RRI ERCR A il DU il —Rh U 185 2 IR A & s, il i
WERG BT 20T o AR A TR MR “LABE IR R A S R A I

EL£WB: G@E i@ s BHE I H (2019-MS2-046) ; 13855 — A B A T 58 B A7 BR S RIRHEE A 2 L 42 550 H (KCJJ2019-09) 5
5 42 JB-CBMM i & A Ak B AR o R&D U H (D127/M1111)
EZ ' I F(1987-), B i+, S TREI; E-mail : aglintianzi@163. com; Y iE HEE: 2023-01-11



554

PRI F45 - Nb 35 5 AL TE S RO I i) AL BT R A7 SR A9 AL T B0 ) Je AU 32 - 109 -

LP it 475 R84 W] LA — 2515 48 B (ol i 2
R 25 O T () AR AR A e A, 1 0 45 A e A A2
FEINAE o BT LP AT AN T 2 2 & R A
M PERE , BRIHCAR B i IR, 38 H S I ND \Ti . Cr . Cu
Ay 40 2 DR i L R e P AR HoAv,
] P A S A ol B2 BT e Fir Xl T i A G2 4 0 BF . T
Ve Z (R JE X LP TR #fs B AN i 26 7 2 T AR T8
T25 11, LP Wt 50 JR A i) A6 7 T 200 Fopk fig L4 21
SN S5 T AR RABESE

X LP M gdfs 240, S 1 RIE RN AR B 2355 2
PERE , 40k FH 5 B0 9 B B AL FL I R A
AR P U0 B2 9 B N AT AR L TR AN AT 2 R s i 4
T AR L A AL D 3R 2 e LP AN AR Y 5%
AL T7 AT LP A AR L B4 RS o 45 o 5 e 22
oo BRI, s LP T4 i SR A0 7E 2k 22 AR DX AL i F
98 TAE AW E S B8 5 S0, AT U KA Pk
il T2 S50 A A o 2 ) i =4

A3 iR B A LA Gleeble3800 #U AL HL HEAT
PB4 6, 5 7 AS TR Nb 25 5 59 LP i i
PEARR AT SHCT N - ih 4. M
NTEAFL L B IR IEAT R s T AR i
JE AT 3R A AT PR T S 80 ND % % LP B i A2
TEHT T R LA L SE A, S AE LP AR ZR A il 1 A=
T AR R R B A 2 2 TR ORI S 1 D Ak
AEFRAE ST BN T [ Y LP g R0 SV I i 7
HAREHT AR S A I GE AE A
1 REHRIRFE

TR % B8 GB/T 714-2015 brifE % i1 = 41 A A AL
I3 14 Q345qDNH-LP ifif 5 17 928, 43 28 130 56 4K 1) Nb
SR, AL R R,

F1 ZHALPTHMEHRRNULER S (RESH)
Tablel Chemical composition of the three groups of LP

weathering bridge steel %
ﬁ%%ﬁ C Si Mn S P Nb  Cr Ni Cu IH
# —_
17 0.078 0.24 1.41 0.011 0.002 0.40 030 025 6.23
2% 0.079 0.25 1.40 0.013 0.002 0.03 ~ ~ ~ 625
3% 0.078 0.25 1.40 0.010 0.002 0.07 070040 0.50 6.25
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Fig. 1 Schematic diagram of the process simulation
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Fig. 2 Deformation resistance curves of three groups of tested steels at different deformation temperatures : (a) 1*, (b) 2*, (¢) 3
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