1 gL Vol. 39. No. 5
SPECIAL STEEL October 2018

5 39 B
2018 4£ 10

mw

. 5.

E F ANSYS Workbench i Bk U75V E -GBS 9

REFE EIA K %
( FAZEERHE AU T4 8s , fu3k 014010)

W E ETEASEL BEESTEE URABBYSTTELSE, RA SlidWorks ZHBERAE T 60
ke/mBHRE . KA ANSYS Workbench X EHIASLF 1% S BTG MRS A RTHT, BR TRES, B A
BUARNEGI AR EEAAR, SRRV, ERLABEIFILRERS, UERERZ, URRERK;
ERHAT AR SRSk TRRUR- SRk ECIR, EASRENKBRFEE TR LES NEEKE,
EHPBRLL S /NT R BRLA , BURRL I K TR A1, UBRL I B

xR REWHEE BEEEE ARTIE Mg NEH

Based on ANSYS Workbench Hundred Meters U75V Rail
Thermal Structure Coupling Analysis

Guo Xiping, Cui Ligang and Zhang Bo
( Department of Mechanical Engineering,Inner Mongolia University of Science & Technology , Baotou 014010)

Abstract Based on heat transfer theory, friction analysis theory, and thermal elastoplastic analysis theory,
SolidWorks 3D modeling software was used to establish a 60 kg/m heavy rail model. Thermal structural coupling finite ele-
ment analysis of cooling process after heavy rolling with ANSYS Workbench , reveals the distribution and variation of temper-
ature field, stress field and strain field. The results show that the overall temperature distribution of the heavy rail is the
highest in the rail head temperature ,followed by the waist temperature, and the lowest temperature at the rail bottom. The
cooling process of the heavy rail experience the bent rail base-bent rail head-bent rail base-bent rail head. until the final-
cooling heavy rail still maintained the trend of turning to the rail head;overall,stress at both ends of the heavy rail is less

than that at the middle section, the rail bottom stress is greater than the rail head stress,and the rail waist stress is the mini-
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Table 1 Modulus of elasticity and Poisson’s ratio, steel b
vrsv
\EE/C WP R/GPa HRAH o
30 209 0.30 2083
200 199 0.26 e X
350 189 0.23 259" [
600 168 0.13 g g
850 133 0.12 2 AR —
950 103 o 12 B2 ERRSEBESGS =B
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Table 2 Thermal conductivity and specific heat capacity,
steel U75V

N SRER

A/

[W-(m-%C)""] [J: (kg-C)"']
20 41.59 473
100 39.71 482
200 37.48 498
300 34.95 513
400 32.32 529
500 30.00 599
600 28.96 635
650 28.08 756
720 34.81 1 080
750 23.38 577
850 25.68 624
950 26.92 720
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Table 3 Linear expansion coefficient, steel U75V

B/ C KWK RL/10°
27 11.0
227 11.5
327 13.1
527 13.9
627 14.3
877 15.2
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Fig.2 Distribution cloud diagram of stable status temperature

field of heavy rail
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Fig.3 Heavy rail and cooling bed temperature field positive
distribution cloud diagram
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Fig.4 Heavy rail track bottom temperature field distribution
cloud diagram

TR . B TFRGAEAGRHL, WEA
RUEN SEHNA W, Bk rdE &K
TERRE, B3R 4 W58, ERABEHNR R &
BER3~10C, HRETHEESHAGEHFL
AT, HIR E RS RN L, W hER
HISLhRA R EER WS ENE,
3 B-ZHMBaNH
3.1 HikbE

TE ANSYS Workbench ¥4 5 F1| FH 28, i 1% 23 B
BEATELHLA BT, H 18 B RS IR B 3 IR B AR R

F4 EYXTNEBESHERREINRER
Table 4 Heavy rail measured temperature and simulated
temperature comparison table

B[/ LW/C it/
0 910 ~920 910

3 600 130 ~ 150 139.7

5400 85~95 88.54

7 200 65 ~175 68.85

9 000 50 ~60 58.44
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Fig.5 Heavy rail track distribution clouds diagram at Z diraction: cooling for 300 s (a),
465 s(b) ,650 s(c),900 s(d)
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Fig. 6 Distribution cloud diagrams of positive stress (a) and bottom residual stress (b) of heavy rail; (¢) residual stress diagram of

middle scction of heavy rail at cooling end
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