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Development of manufacturing process for high strength
AC adapter
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Abstract

large power transformer body weight of hundreds of tons, clamps and pull plate is the hundreds of tons of weight of the body bones,
play a supporting and protective role. But because of the limitation of the structure and size, the pull plate can not have enough
margin in the thickness as the clamp, the thin and narrow tension plate becomes the key point, the weak point of the whole force,
and the strength of the tension plate becomes a crucial link. This paper describes the manufacturing and development process of high
strength AC adapter plates for UHV body assembly, focusing on the selection of chinese-made steel and the development of welding
technology, two key points in the R & D process are analyzed and elaborated in detail.

Keywords
AC adapter; pull plate; steel; welding

= I A 0
Eﬂﬁ%gifiuwﬁiEEﬁgiLﬂiﬁu
SRR B

1. PEBEERML A AR 2B, FHE - 105 PEBH 110045

2. JRF AR E Tk PHAS [ 2R F A TR AR, thE - 177 PEBH 110027

=

KA \%2,75 TERRGEAILEGrE, RHREHRNZZXILEER G55, 2B ZHERPER, 2HRE,
B SR RARE; A2 T4 MR R e s,
¥, Xﬁl?%ﬁﬁ&7%$%ﬁ%%%ﬁ\

BERAEREBBEHEETHEGSHRAMGF LT,
Ir, BRI P R R AT T ey 5475 Mk

KHEiA
HRTEE; #ik; Wit B

ELZMA

3% JE 77 v 7T VA
FEM R G R AR B R A RS, BN AG B HAL R AR
B E, EMBERGBRERAIELTRO—ARLRT, KRINBTASHSE
i‘%’?,‘i}\}\‘#’ AR ek, BRI LWL T @k

1 #ER

DA A e g il s A - B N R S R E R A
i, AR A R At 1, ROMEEEE A
FROCHIE R — BN I RORRE | IR T 2240, P iResL
S, hE-BEEEEER. A TR, &
BOZEBHRIUE A . ERZIHRIEZ OBOR | BE
RIZFBE AR, BORAIFRE T B st 2
FAAEFN T ZNR TIE.

[fEZER-T] R (1983-) , B, PEISTISHA, &
B, BIEUR. sRTREN, MBY. ZEMAIAR.

2 Rt E =N
2.1 # ORISR AT R FRER A
RrbReE AN 1 R, BT, 2 gk, T3 K
IR, T4 AT, FIRI— P RS, PR TTRE
TR AR 25T R URIERENI
HREERSHAR (TSR IRL RO, SRR R
R A SR = SRR

B AIERR . R AR S IBA TR B AT I R
TR RS, HAN IR SN IR -

MR YIRS T, BiRsREE AL T 800MPa,
ARBREE LT 700MPa, HEEARIRT 15%; (LR ifE

0.17~0.23 Z[a], BIRMINVERE, B, By <0.035, H
AR STTR.
R (Fite e ) « ATETCIRESEE T, PrhmEasE R

iR T 980MPa, i AR 58 & RK T 785MPa, (i E AL T

5



MRRZEESMARA - $ 045 - F 018 -2025F02 A

11%; (bR BRLE 0.13~0.18 2 [a], JBIRRATENE, ik
JFi <0.3, WY <0.025, HAAREE &4,

MR ATEPCRAS B, Srhis g AR (IR T 790MPa,
JE AR B8 EE AT 685MPa, HH AR T 16%; (L2505
BRAE 0.12~0.21 2 JAl, JRIRBRENTEN:, Bz <0.3, Bz
<0.025, HAMARMEASTE.

@AM
UL
(D—
§
ot
O~ |

1 FiR G R EE

RYE_ R AHTEER, I ORI R B S0 :
FEFPEI Y JEIRBREE SRR E— T E, B0F
100~195MPa, XiHHM T EA IR RS 0EME; SikE
1£0.12~0.23 V5, PR JEARIRAS(E 700MPa DL L=,
AR BINRERRSM ST, AR,

2.2 REF=R A RHERE

X 7 R AR O & T REFE AR, I TR, 1EE

WA % T A EFARY 20CrMnTi, BRI by 2 H Ak
A 0.17, AMEREY; EARSRE N 1140MPa, A E5RE;

B 225 4 0.0005, FEAF 4 0.014, K A 1Y
AR S H R sm B Y A2 7E 300MPa 218, # K= %
14%. 20CtMnTi G J2FERE L 1.

£ 1 20CrMnTi $KAY 12 RE

MRS
¢ 30mm

Fifge: BB TR EFH) BWELDY960QL, 1% iy
EETREN 0.18, MIKERES JEARSEE A 960MPa, b
TRALT N 0.01, BEIUER 0.02, WEZDK; S0 1 EIRRE
SHURmREFE 30MPa 218, MEEBEAR SR,
K 12%, BWELDY960QL FX[1 /J2-HERE 32 2.

B PR T EFRY S690Q. It Sy 0.09,
RN, FEARSREE % 815MPa, AR B4 4 0.006,
BTN 0.016, T2 Z K P B R AR B S hTh R
T74F 35MPa ZH, MTBEARG LS, MEED 31%.
S690Q FAMHI ILFE 3.

RS

20CrMnTi

T % )
1140 14

o, (MPa) | o,, (MPa)

1440

% 2 BWELDY960QL $fi) S5t e

- = L Ty 02 /M]%%'i
FhALS BRI (MPa) | (MPa) | (%)
BWELDY960QL | ##/ 10mm & 980 960 >12
< 3.5690Q W 1= EE
FRhR = MEHEIE | o MPa) | o ,( MPa) 1?5?{
S690Q | Mkt 20mm JE 850 815 31.0

SRIREFHBZETIZME
3.1 # OHREZER

SIS HE AR SRR A 2 R4 | 56T, i
S SR IAYRAE 2 FDIERREE IR ST R
i, BT 4R 5 .

4 ORISR ER LU FR S

N R (%)
=S ve : -
C Si Mn P Cr Ni Mo Ti Vv
JR4% 1 0.08 0.60 1.70 0.015 0.012 0.20 1.50 0.50
JR4% 2 0.071 0.50 1.76 0.02 0.019 0.20 1.51 0.45 0.3 0.2
% 5 ORI IELESRAI AT 1 1A
Ve ER= 1l o, (MPa) a4y, (MPa) {2 (%) -20°CEh (1)
JEE% 1 780 720 18 52
T4 2 775 710 17 50




MRRZEESMARA - $ 045 - F 018 -2025F02 A

3.2 FE~BRLIERF

RIS IR AR RSO A B B D2 R R
Lot E SRR TTIH I, SRk TR E
SRAR LTI — SRR T W5, IR BIR P EFHY
SLD-80 EL{& 1.2mmMAG JF221) % /7 7 TUnionGM100
1% 1.2mmMAG 1222,

A BAIE RS (TR PR 22 5 B i 10 = Fh A 2 AT RO A4
PEBE, Bl FFFE223#E T 20CrMnTi 5 BWELDY960QL
(i 1) . S690Q 5 20CrMnTi (/4= 2) P Fh S f gk

ZIRBEEEGEATG. RIGRT, Ml r=Aan3iar, e
X Haft . PeemX b AE L, SIETRE T Z2E08:
FIRCIRFE LR 140~150A, T AR HE LT 150~160A, 17§
FLE 30V, RS0 85%Ar+15%C02 1A, (RIPSIkF
 15~20L/min, 1EHAHEE A 18~20m/h, 2 AIFIHGRE 130-
140°C., EARIEEERARN: Wi—TIRE—TEB—Z i —
AR —E AR

IRERIG)S , B RAE D i Tk RETe
1S FE 6 FPARREE.

& 6 MM E IR LR IR A B AL S e

JRZ2ZFR = o, (MPa) 0, (MPa) R (%) -20°CHHRED (1)
1 >1040 >940 10.85 >30
SLD-80 =
2 >1152 >1031 21.9 >27
1 >1041 >948 11.1 >29
TUnionGM 100 —
2 >1162 >1051 12.7 >28

W FIRFE 6 RS R AR S TRk
ST, PR AEE I R ARAREE . BUhORE
ST AR, A MRE R T TR, -20°C it kA
(RTFHECHARIERE. (B 6 rREeEaT L e (3 Tt
TEBHIEE T ERERN&E, R T =FhE
R SRR R

4 2518

B ERIRAGERTT, BORA G Y U [ = b
FREERTEL, B R T 2R VB A e Rs e,

HpThiR N e RSB E T O hrdl, BAK -20°CrbifitE
REAR R A, (BB AR SRt 00 FUR = it A
AZHYI B, HEHIERASTE 70K 24, B
AP E e s T RS D, W T & KRB AR
TRl LS

S 3k
[1]  SOUEAR, e A8 e g b il T2 [0]. 28 1 88,2017,54(6):
17-18.

[2]  FARRLEE R TAMFIHM] AU ST Tk ek, 2019.
[3]  FEESHEHURET T IM] AU Tl i FE,2018.



