45K F 4 [ o1 4 i3 R Vol.45 No

2026 4F 4 A MATERIALS CHINA Apr. 2026

.4

SIAER: XA, b, R, . Tie2428 kA &R E PV BT WX IRE SB[ )], b EMREE, 2026, 45(4);

291.

282-

LIURZ, SUNZC, SUHY, et al. Prediction of Temperature Field in the Transition Zone of Ti6242S Titanium Alloy Under Differential Temperature
Heat Treatment[ J ]. Materials China, 2026, 45(4) ;. 282-291.

Ti2A2S A S & EZ RN EXIE E T

XA, WER, HRE, T A, PEN, FiK
(PEAL Tl KRR 2B, BT 75 710072)

O AN Bk D 4 XU B R IR I A R R AR A TR AR AR, A I KRR AT A IR 4 e LR A
WA, BIE T Ti6242S BRE S AR T ISR A R, ML T Ti6242S Bha 4 ik b 22 T B Ak 35 8 DX TR 3745 B o
PR WH5E T T ASHO i P R B S L, AR WY, SRR DX AR 25 K, e U DU R B s W/
AR B0 I DR BB BE A, 3 D XU 25 6 5 T AR T BB A 38 DR, R e TR X ot 9 XOR BE S e R B3, i T
kS A A R B VR A U X v A S A DX e T S B MR X 2 PR AARGEE RS S, A b T R
FHR B o B S R BB G A, AR SRR A A0 R B 3 ) T KT AR I

KHRIF : Ti6242S; ZIWPLLBE, BEEIREEY, A BRI

FES %S TG166.5 XHERFRIZED . A NEHS: 1674-3962(2026)04-0282-10

Prediction of Temperature Field in the Transition Zone of
Ti6242S Titanium Alloy Under Differential Temperature

Heat Treatment

LIU Renzhang, SUN Zhichao, SU Hongye, WANG Yu, YIN Zhikun, LI Xuanyi
(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The differential temperature heat treatment process provides a new way for the forming and manufacturing dual-
performance blisk of titanium alloy. A stable and controllable gradient temperature field is the key to obtain a gradual gradi-
ent microstructure in the transitional zone of the blisk. This article established a finite element numerical simulation model of
the temperature field in the transition zone of Ti6242S titanium alloy bar during differential temperature heat treatment based
on the comprehensive heat transfer coefficient at different temperatures of Ti6242S titanium alloy. The effects of process pa-
rameters on temperature field are revealed. It is found that the larger the temperature difference between high and low tem-
perature zone is, the larger the temperature difference in transitional zone is. Reducing the diameter of the bar results in an
increase of the temperature gradient in the transition zone, and the temperature difference in the transition zone increases as
the width of the insulation plate increases. Meanwhile, holding time have no significant effect on temperature field in transi-
tional zone. The temperature at the midpoint of the transition zone is slightly higher than the average of the highest and lowest
temperatures in the transition zone, which is caused by the change of the thermal conductivity and heat transfer coefficient
with temperature. Due to the obstruction of the insulation board, the bar near the insulation board receives and emits less
heat radiation, resulting in a wider gradient temperature field than the width of insulation board.

Key words : Ti6242S; differential temperature heat treatment; gradient temperature field; finite element numerical simu-
lation
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Table 1 Thermophysical parameters of the fitted Ti6242S titanium alloy and aluminum silicate fiber materials

Materials p/(kg-m_3) A(W-m™ ¢l c/(.]'Kg_l -ch &
. -9.14x107° T3 +1. 08x10*T* -3.11x107" 73 +3. 09x
Ti6242S 4540 0.8
! +0. 104T+6. 14 107472 +0. 126T+475.9
Aluminum silicate
300 0. 041+0. 0002T 900 0.8

fiber

Note: & represents emissivity
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Table 2 Correspondence of Ra and C, n under horizontal cylindri-

cal natural convection!?’

Ra C n
107°~1072 0.675 0. 058
1072 ~10% 1.02 0.148
102 ~10* 0.85 0.188
10*~10’ 0.48 0.250
107 ~10" 0. 125 0.333

3
Gr = giav?tl (5)
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Table 3 Thermophysical properties of dry airt>"

/C ro LM S G DA P
(kgom™) (102 Wem™ €7 (105 m2os™)  (Kokg K™Y (10Cm2es™) (107 kgem ' s
20 1.205 2.59 15.06 1.005 21.4 18. 1 0.703
50 1.093 2.83 17.95 1..005 25.7 19.6 0. 698
100 0. 946 3.21 23.13 1.009 33.6 21.9 0. 688
200 0. 746 3.93 24.85 1.026 51.4 26.0 0. 680
300 0.615 4.60 48.33 1.047 71.6 29.7 0.674
400 0. 524 5.21 63.09 1. 068 93.1 33.0 0.678
500 0. 456 5.74 79.38 1.093 115.3 36.2 0. 687
600 0. 404 6.22 96. 89 1114 138.3 39.1 0. 699
700 0.362 6.71 115. 40 1.135 136. 4 41.8 0. 700
800 0.329 7.18 134. 80 1.156 188.8 4.3 0.713
900 0.301 7.63 155. 10 1.172 216.2 46.7 0.717
1000 0.277 8.07 177.10 1.185 245.9 49.0 0.719
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Fig. 2 The relationship between heat transfer coefficient and temperature
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Fig. 3 Finite element model and network partition; (a) geometry model, (b) finite element network division and temperature measurement points
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Fig. 5 Heating system and cloud diagram of temperature field of titanium
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Table 4 The temperature difference of the titanium alloy and tran-

sition zone at different holding moments

Holding time/min 0 5 10 15 20

Maximum temperature
difference of titanium  58. 8 58.4 56.8 56.4 56.3
alloy/°C

Maximum temperature
difference of transition 33.0 34.6 33.8 33.4 33.2
zone/ C.
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Table 5 Different combinations of titanium alloy and heat insulation board

Combinations A B C D E F G
Size of titanium ®30x80 ®30%90 ®30%100 ®30%110 ®30%120 ®30%130 ®30%140
alloy/mm
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insulation board/mm
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