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Effect of Different Induction Heating Methods on Temperature Distribution
of T91 Pipe Seat Weld during Post Weld Heat Treatment
GUO Weiyun, DING Guangzhu, SUN Songtao, HU Chuanhua, LIANG Hao, LI Bao, WANG Wei

(Power China Henan Engineering Co., Ltd., Zhengzhou 450000, China)

Abstract: The post weld heat treatment of T91 pipe seat weld was carried out by using veneer induction heating and
winding induction heating, respectively. The temperature curves of post weld heat treatment using different induction heating
methods were measured and the temperature distribution characteristics were analyzed. The results show that due to serious
electromagnetic offset with veneer induction heating, the current required to heat to the set temperature increases sharply,
exceeding the rated current of the equipment, and it is not suitable for pipe seat weld heat treatment. When winding induction
heating is used, the smaller the number of winding coils on the small tube, the smaller the temperature difference between
upper and lower tubes. When the number of winding coils on the small tube is O, after insulation at 760 ‘C for 20 min, the
temperature is 750-760 C, and good annealing effect can be obtained. Different heating speeds have little effect on the
temperature distribution. Therefore, on the premise of meeting the use of the equipment, the heating speed can be accelerated
and the heating time can be shortened. In order to deal with the sudden change of the current, when the heating temperature
reaches 700 °C, set the heating speed of 200 °C/h during heating to 760 ‘C, the temperature difference of each point is within
10 ‘C, and the heating effect is good.

Key words: T91 steel pipe seat; post weld heat treatment; veneer induction heating; winding induction heating
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Fig.1 Schematic of pipe seat and temperature measuring points
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Fig.2 Finished products of veneer induction heater
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Fig.3 Induction heater for heating small tube and large tube
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Fig.4 Physical photo of pipe seat after winding coil

-144.



PIMTTE
Hot Working Technology

T AR IR S, SR 4G 2R
POTIERE, FERERNE LA B2 T 94
AR B A R e WA U

x1 ABEEREME
Tab.1 Thermocouple installation position
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Fig.5 Heating curves and current-temperature curve
during veneer induction heater heating
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Fig.6 Temperature rise curves of winding 3 turns on small pipe
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Fig.8 Temperature distribution of cables with different turns on small tubes at 760 C for different time
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Tab.2 Installation position of thermocouple
during temperature rise rate test
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Fig.9 Temperature curves at different heating rates
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Fig.10 Temperature distribution when rising to
different temperature

15, 80mm b Y T AR — a3, WA BH /NN L
JE IR X AR 80mm &b R ] T —EVER . i
KA IR ERAR, 5/MVE L 50mm AbJE AR AR T
24 220°C , =PI B TR A A R I A S
o B IR R X B A s I RN R

241 200 °C/h MA 700 °C 715 760 °C )1 F
AbF AL 1) DA A P T G T, Y
o i BE 3R B 760°C 1, HORLEE 43 A i 10(b) i
A B 25 KK IS, U HAE PR B9 45 4% 20~80mm s
FINIIRZ2ZE RA 10°CAS, R8T R
Fo MIEACRIRBY BT , BEAR IR ] 2 | 5 25 1
— N

(L5 142 1)

(6] 7T, B8, FAIR, 5. KU ] 5 4 A b B x40 ik
BEMALRERY. #FINT T2, 2023,52(19).53-57.

7 TChL, MR, &R, %, RIAM T IR RRT
YRR, #ilE 4R 2007,28(7) . 918-921.

(81  JWABHA, BRAEWL, i, 45 . BERE A 1F T fh e B A A R
[9. TdeRE R 224, 1999, 20(3) : 41-46.

(4) PRI In AR L3 B X6 JLEE A Y 5 )

JEAK, KT RIX A S, 7 700~760C 2
[B]R FH 200 °C/n 5 THIR, 45 5 B9 R 220
BN, R 10°CAL 838 T RAFA IR

e

(1

(2

(3

(4

(9]

6]

(7

(8l

(9

(10

[11]

Yaeg L E k. B I SHLALA T/P92 M et RE i 5T
PIRL). FAEHL, 2014, 44(5) ; 154-160.

W&, T2, T 2. 9%Cr R BE A T8 JR 0 AR Ak BRI
Y BERTT]. %24, 2015, 36(12) : 13-16.

IR, RN IR S AR5 [D). R .
WL R R, 2019.

THASE, KB IR R SRR AR A T B
FA[]. FREEHAR 2018, 47(3).57-59.

TR IR By R SR EERT PO2 YR Sk WA
LUt enyEm[d]. &J@ AL FE, 2019, 44(1) . 148-151.
REJR AL, 2R i . PABURR, R £ A MALL FE Y PO1/92 A K42z
M FEIANT O[], AR R 2019, 48(S1) ; 35-40.

FEUEA . TP L RN T AR B S O L KR T IR T
LURBE AR IN[D]. 5 . T SRR, 2019.

FEHA EHOT , T RAR. RN o R AR RE POl 4 TE AR
JE PR ERIE R A A R R IR, 2019, 48(S1) . 46-48. I

BN BRI, B4 HUBAR B HE2 B4 e [ 41 2V il
BRI RRRhEE S A (54 4, 2013, 33(11) : 1054-1056.
FRAZ, T, TR, SR Eh A AN SR AR IR AT 5 K 2
YL RS E S A (4 42, 2009, 29(4)  327-330.

FER RIZEA PR, GRS AR ALY Hall-Petch R ([J). #1
RHIFSY 2247, 1994, 8(5) : 385-391. I

-147.



