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Brief Analysis of the Effect of Low Temperature Stress Relief Process on the Structural Parts of
Hydraulic Support

ZHANG Yubao, HUANG Weikang, LI Songzhu
Zhengzhou Coal Mining Machinery Group Co., Ltd., Zhengzhou, He’nan, 450016, China

Abstract: With the improvement of domestic industrial technology, the use of hydraulic support structures is becoming increasingly
widespread. The welding technology of hydraulic support components not only enhances their functions, but also has defects such as
low tensile strength, insufficient residual stress, and poor impact resistance. Using low-temperature stress relief technology has greatly
improved the tensile strength, impact strength, hardness, and residual stress of welded joints of hydraulic support structures. Taking the
application of low temperature stress relief technology as the starting point of the study, the effects of three different processes were
compared, and the advantages of low-temperature stress relief technology and its impact on hydraulic support structures were

summarized, hoping it can bring some help for future research.

Keywords: low temperature stress relief; hydraulic support structure; thermal stress relief

515

RSN IRES A, RAMRIEE R ZE AR,
A DA 35 BGOSR P PR RE
RS RN AN 7 o MR Z AR R, ST T =
FIASE L2 s, gl T ARIR 2 AR Wt 34 J ot
IKFISCHEI TGN, Ay BT LLA A J5 (A 5T 32 AL e VE (R 35 B

1 REZ RN FEELSDH

1.1 T

OO 2 S P AN 15 TG () S B (MR R s Moot , B 5
Ol B e, e AE IO E AR FT, AL 303k
o TR BT T T, SRR T AT, RS0
B B, SR (BRI, (AR SRR L.

1.2 IR

PB4 O EE, SR UAT, hDUAT S
JELH R KT VO A R GE LR B3 AT, 3R T — R i
JiE, BIEME A b RRBhi, $4RRR TR (52 i
O FLHE BN — 2 LT BRI EE 28, (R T
JE AR A BT . AEK TS 3R 17k, B e
SIS , AR A X AR — A SR B 1) e A7 1)
HEP R — R S, e B A I T T R

116

K SRS, ST, DU Bk
1.3 JKEE
HE R AR B, EORSZ I TR A AR
TR ) 6 B ), B AR SZ AR BT S e ) b7, e Y i
A h g Hdl ). JRBEAFETEEE ), AIUER. #

HEHLAEZE., RENT TS RARREE.
1.4 EFF

PR 5B R AN PR AR B, MR T S EEAT B
FEI VUL « TERECEE B N, TG
RSN ERAIT B — WL 2R, H T — 2%k Bk, Bk, W
JE R h a5 A B TR o JERT R — AR 45
M, EAEMR SR B2 BT, R A RKE R RS E
7.

1.5 BGHER

Ay — AR G, e 32 B F 2 s 0 R A
MU 28t A THARGEEAT B i U B, 06 L AT I e S0 4%
KRT TT GPEB, FRT T ST T TiAEE
e, AT T IR 4E, 75— 2% 18 e (149 2 e 4
HEHLRK, HAEFERE VG A — 2 15T,
NI S IR R 2 1) B S 4

Copyright © 2023 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dTD353&from=Qikan_Article_Detail

TR - 2023 564 531
Engineering Construction.2023, 6(3)

@'* VISER

1.6 PR

PR ) = A R ORI RS AN B 0, R 5 S e
B, RGO, SRR B, SO SR
B SCAR b, SCHESCIE B T o 3P AR R — i R 2
IR G54 -

1.7 HEBIESR

HETR SRR B E A s XA ZAF AT — NGRS
— MER W HINTERAE . JEun SIS T T TR, 7RIS
SRR ] 1 2 B B T T TR A 4 R 58 R A
AR, AR IS R B AN R R B

1.8 MR

IR I 3= BRI DN TEAARAISCH R, fRIE T
AFAR S 47 B IR A S A B A I P R 2 S 3 Th e o THURE SN 7
BRAEG TRAEZAA T Fr T, s AT A IERE, DU Fr TR e
HH AN THZR AR /B S 15 B A T 2 P P e A
] AR ], TR B —Fh il 5 OGS o

2 KBRS T ZHE/RE T REMH LA

TR SC R ARG A o s SRR B T e, LR S5 AR 5
PR, X LB T, A S e E R TAEMERE
FEBEE BB KR RS, R4 P2 R A A 7] H 28 i 7K

RS, A7AE 74 R4 O BCA K AR SCHE I B LA AT 0

R, KA SRR SEIEAT T 455 (1 22 BT I b 2,
ARl R TR VA LG R B, 2 S IR R i
W, A REBRROR . PRBN I ORI BRI S = A5 T iRt
ROULHE T BRI ORI N 2. ASSC 4 & se st szl it
W T K I SCHER A FURIR A IR, R T K S HE
PRI Z e

SERGHE T K 13 HEE F I Q550 H94R, R A GHS-60
FReL, BN 1.5 2K, SLIHHIE T =/AMAFER—, &
A XK I SCHE IR EAT IR B . FEIR e XK 7 SCHE R 1
AT EIRZAL, IEHIAE 480°C, FENL 3: 7E 260 K ER
RN, SR SCEEE AT 3 AN R IEL 2. X =
Pl SRMRREEAT T ARG bRt . A R R K vk A
N FTARES o FEXT ARSI T PR R, R BRI I 25k
AR 3 S 1 2 1k RN 8 e R I R AL B R IR SR 1
SVEREM EAK, (HRIEBA IR L, T
J1 R A B LS . RIS T, = MRERAE
JREE . B X | JR4E X EERALEET TR RS, SRR
TN EANFE R TERERFIX . FAFEIA [X | 4% DX (1 AR B
(25, (E=AFER R, ZANRE S (R 4 AN B [X [ A
FEAEAR —FER), (BAE=ANRES A, = /NFF il 0 3 7 20
SRR o BRI R A N I, S8 X K ) S
gER R 3 AN AN, AR AR P AR S, 5 A
AN, AR R, SFEECkIRI RN ) R pRFIE
F| 32%, TLEREE FUIAR] 40%. X =T T £
YR, 753 T A FIRERE Rema 4 3, 5K 773 k1

Copyright © 2023 by authors and Viser Technology Pte. Ltd.

PR I PR 2% T AR BR300 4T 7 W0, o B 28 3 v dRL RVEG T e
RUACERFIRE SO TE 48 h Y, 1E m B AR IR I 2 AR
TE 48 h 4, FL 20%-3%IX $k Py 7= A — 2 T 0 A
T AV P 285 PR o5t o M A — 2 v v 2

3 EXREMHRIETZRIE

K 7378 BRI FH 7K HE T T F 9 S 4% 05 R 5E B
BN E BN DL BT S THAR 1) S 3 5 R i AT L
WALV R BN &%, AR AU B, R v
TGN AR BV R BIE A, BRI, TR,
RS, SRS, BRI A AR — . RN
TEEAN AR R, SEAUR IR B 52 IR AL, BT LA S48
X HH D1 RE L G TS EE R E R . R
ZRGERIR I HERA, S — S WAL BN 5 (1 45 # i i
(RN RLRE o 7530 I HOAROM L, 255 R 31 ey i FE AMIG )
TEIEFEIT, B ZURHANAR 1) 7 2 M R AR — LA I, 7RI
SRR, ROARYEATA AR ZLR, X A A AT A i
5o MRLERRE I T — AN R BUE, RS —
T FE AT A, B — RN L EER . 4R
AR R AR G PR R P R O — 1
AR S AR

3.1 EHRLER

IKIISCHEEER I, B EE R EM IR, B
PTG TAERF LR B EEMEA N T RS IA
B G R B ) 75 B, DR 23 1 SR A R T 2 v o P A
TEAE 2 80, SRR B — 2 S M R iR E6, Je 3L
B RS TH R Y 12 DA B R b R (520 o 223 4 AL
AEEE, SEINEL EACEAEE, AL TEE TR, BEF
TR, SRR m A AR

3.2 REITHFHAREXK

TEK TSR R A PE R R R, A — S SR B PR
HT o BRI R E S W R — iR AR IR N AR
JE LT 2R AR AL, S AT RN RSN R
TSR G A KRR PR (R R RO B OB 7 AN BB
T, GRAIERRAS A 20 A2 75 22, W Ho g — e i 7 4k 51
X A AR AT I — N E I . TERER, BFE S F R
B TR TR A GURRE R, IR T JR4%
[ IE R AT . SRR A — N 2 Z K.
BEERT 2m i, X TATHRIE, AR
I3, LSt UG IR TAEF=E AR o 76—
SeAR SR, SR G R AL, TERMAT IR, RS A
W F—NE RN E, R R R RS, R R
BT R, JEA AT AT AN . fERMTIR R, B
AN PN 25 SR 2 285 S F ANy, TR A e DR e T 7 A
(L, X SCEEN I 1 aR A R m TR, B — &S
TR 90° A1, REAT RO E B AR P A I 3
PRI R T AR BN, W RS,

117



@" VISER

TR - 2023 564 G31
Engineering Construction.2023, 6(3)

THOIAERIEE , DR IREE T, NORA “EXE T U7
AT gEEE" .,

4 (KRR L Z3&E L R E MR

TESRREIE R A, SR AR B A 3 ) I e e Sk iy b
WIRER R, R FAGEA X B e Sk (1 st P8 A vy o FE LG
fith I, SR AT 2 B A R, ANTE 31903 BBl P B A
THRARRLI T, AR T AR BE AR, BEAK T MR BT .
TR S T br b, B LRI M7 vE 1 45 ST,
ZE5HTE AT R Y. $ IR MT/T587 (VUL 28
SERIERDE AR ) P EER, SR T —FhAT U7 AR
FESE I TR0, AR X MR ERAE 25%21 35%(1) 70
Z W I, SRR T RS I T, R i
FETR, X050 AR E] 3 1%AIRE o T 2R AR IR A 25 5%
R, HTESRPEY L, AR REATN AR R
FRIREM, & — T AR VA 24 R A o TEZKAR S 1 1)
s, SRR AT D ) — DT, SRR 252
VRGO AN TG I, 12 REUNAFAE 2T 5
Wi 7K AR SCHE AR A, AR ) R R, Horh R 771
PSS S LA R N A Ay B v. Y S s R B <23t D v G Mo
FESAY, BT T — NS, EAHIR, T
A HHR AR, ST R T N IR 5. 54t
TESRREIERE A, RN R R v, 85I it 10 7 2 R 45 o B
] e AR R AR B R B I S, P AR
S BIRIR LT, WEAR Sk, 25 5 R AR AR A T2

VR A7, 1T XA AR BN, PRI TT L 2™

I TR A T2, 0 AR ¥ —
PRI, AR A TR N HIAE 260C a4, 4
I PZIEE] 260°CHY, K HLAERFAE 3 /NI, TN T 3228
LERIE IR A A ARG B B RCR o I A AME X R S AT 1
IATEIR, T H AR AT T AR, A E] T
SE RTLRE , AT I 3] 7 SR L M PG 1 e s A2 v A 2
N2 A7 o HERE FPAE AR A OS5 A LA 5 T ARGl P 28 )
0 3o R FEE TS 9N B R BOUL A R N AT s SRR 4R
el T R, AT S BN 7 BRI
FE OS5 4 L 77 o 20 STHE S5 ) (R AR 12 o I 8
R AT DL RO RN R AN 7T (H R S S EUR A
DAREHLHR, SEME TR, RS BREEL,
AR H RZEARAEAE M

5 BMEXREMHFIETZHERR

FETR DI SCHERRI A P i R v, SR F R K D SCHER M —
ANREEIATT, EIERE T SUERN TARRE S, WAk T &
PSRRI (EIR R, SRR S AR, ™
RS L5 SR . ARUR N R B AR BAT BE R AE D
XA A R AT S AR A R el P RE L
1 R R AL R0, Ol 2R . e

118

faEr, B EEEA—2, SRR A SRR, 5]
LN . Rk, MR 2 7 2, @ i dkim
FERIEAR, CARAREIRAS RS I 1K A0, Refs A 250t
BRI I RVROMLR. 77, 453 . ) RE 845 1) 73 A A0 9 HKC
IR Z AT S SE R 1 Ve Re T LR, 2 AL )
BB —M TR S . ZRG A RERE, 65
ESER AN, AR B P A AR A G

6 HRIE

IR AT K 7 SCHE I 25 i A AR K 136 7K 793¢
PR IR G BRI, S H T — FloB (542 J5 Ab B 7 1
FEAK IS SR, 38 8 R PR AT il P i 280732
TEFPE AT DA K I SCHEEE R BT Rinm BE . oo si B
TR SRR N 7o RO E AT T FE B IRE%,  BTLALE
260°CLA FHITEEEIN, (KiREh T2AS AR,
I, R PRI . DhRESRORI 5, AT DA
NIRRT, &S T IUEHAHE (.

(&3 3zik]

(1] B, ZBREN R TEXRE X R EM RN Erm ]
FEEHFE ALY, 2014(24) : 74-75.
(2]t x| F5, NAR, & REXREFEHGH"R
e S G- R W U - S A T < S
#,2010,31(12) : 121-123
BlkEL REXREHHNEM KRR I 7k
%,2022(3) : 248-249
(4] R W, BAX, THE, & ETHETENREXE
g MUt BRERZTENU. REAH EFE
#,2022,42(11) : 94-98
(BlIkKIRIT. REREXEEMELERENREZI] A
Mg E I &, 2022, 37(10) : 300-302.
6Bl & REXEEMERELNIL BES
#£,2016(3): 160-169
(7] AR, THEE, &M, R E T ONi KR
# sz [J]. A K, 2013, 7(6) : 8-9.
[BIRARK. BERARN AW A S5HERM. L2 #EA
1k R A, 2006
(9] B %, B E, XB. kKB S8R &R A R A B LA
B TE ikt [J]. #m T T %, 2005 (10) : 45-49.
(10] RBREH, g, X0 F %, &A% & 5 2l 45 4 0 B9 it ik
Ao [T, B, 2003 (1) : 19-23.
(1110 X & . #h Bt 2R A7 3K A0 35 [T]. MR % 5 AL
JH,1999 (12) : 22-24.
EHEEA: KEE (1974-), F, HlEK: BRI
¥, FrEL: IREETE SRS, SRzt
HNETIARERFRFTEAG, B £FFE, B
FAl. TR,

Copyright © 2023 by authors and Viser Technology Pte. Ltd.



