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Study on Deformation of Electrical Pure Iron during Vacuum Diffusion Welding
CHEN Xin, LIU Mingju, YIN Fan, LI Chen

(Nanjing Electromechanica Hydraulic Engineering Research Center of Aviation Industry, Nanjing 211102, China)

Abstract: The coil skeleton parts (electrical pure iront+stainless steel) welded by diffusion welding have the advantages of
flat weld interface, high dimensional accuracy and excellent welding quality, it is widely used in hydraulic steering gear
products. During the devel opment of a new coil skeleton product, it was found that the height of the blank parts after diffusion
welding was too much out of tolerance, the electrical pure iron material in the parts had a serious upsetting deformation and
could not be used. According to the research, the difference in the purity of electrica pure iron is the root cause of the
problem. Under the same diffusion welding parameters, the higher the purity of electrical pure iron, the worse the rigidity of
the material in the diffusion welding process, and the more severe the deformation. By adding BNi82CrSiBFe intermediate
layer and optimizing the process parameters, the tensile strength of diffusion weld has been greatly improved on the basis of
ensuring the deformation rate of the blank parts after welding, and it reaches more than 320 MPa, which meets the use
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requirements of the product.
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Fig.1 Schematic of the structure of coil skeleton parts
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Fig.2 Schematic of diffusion welding of coil skeleton parts
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Tab.1l Technical parameters of ZRS-50
vacuum diffusion furnace
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Fig.3 Physical image of the welded coil skeleton parts
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Fig.4 Curves of height and tensile strength changing
with pressure
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Tab.2 Reference values of chemical composition of DT4A
electrical pure iron (wt%o)
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Tab.3 Measured chemical composition of new and old
electrical pure iron DT4A (wt%o)
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Fig.5 Curve of the height of the new materia after welding
as a function of pressure
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Fig.6 Tensile test piece diffusion welded
with intermediate layer
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Fig.7 Metallography image of diffusion weld
with intermediate layer

PR, R A BRG] — 8 R R E ] Y
AALI 2R FiAH  BNiS2CrSiBFe Ff ] JZ4 T4 IA i, R
WERIARIEBIRIE 3 A R A e A T
7S In BNi82CrSiBFe H1[H] 2 1Y T2 B T4 Hifi 4%
[t ARAFAR D T THARMERE S RT 22 A (R

4 ZHig

(1) LR 28 Mot i o T bt R i A
SR TP AR -5 R BAS B A2 il o3 U HR B G
R A R TR RARER AT T 2 BUCR IUHARIT
Rl PORHR IR R T NI BT

(2) 3 H NI ZErp 2R T 238 7

(L4225 59 1)

[7] Konat U, Zemlik M, Jasinski R, et d. Austenite grain growth
analysis in a welded joint of high-strength martensitic abra-
sion-resistant steel hardox 450 [J]. Materids,2021,14 (11).
2850.

[8] SharmaV, Shahi A S. Effect of groove design on mechanical
and metallurgica properties of quenched and tempered low al-
loy abrasion resistant steel welded joints [J]. Materids & De-
sign, 2014, 53(1) : 727-736.

PIER R BT AR IR L, ORI T
AURREE 1A R AT, P98 A 5] 323MPa, T
AT B ESR

S ik

(1] SR, ARET MG, P RUEEAR MBI R, $un T T
2.,2014,43(17) . 15-20.

(21 Bk, TooE, RIGELL. Al SR SR AR .
%5#%,2016,33(5) : 46-55.

[3] Sabharwall P, Clark D E, MiziaR E, et a. Diffusion-welded
microchannel heat exchanger for industrial processes[J]. Journa
of Thermal Science and Engineering Applications,2013,5(1):
011009.

[4] KR, XN, T . AZ31B/Cu S Fh 4 & i JE AR Bl
Hek M WIMEH R KRR, A (4 8 44T, 2013, 23(5):
1255-1261.

(6] RKWE. 5Bk HERESYHUENIGED]. FREE MK
2#,2016.

6]  XUAAF, SRR, EHGI, . KA &Y BuE B S se i i
FOEIPAE[]. Al 2003(5): 32-36.

(7] L. BRSO A R BRI A £ KR SEATFE[D).
K FEMORE, 2015.

[8] Aneesh A M, Sharma A, Srivastava A, et a. Thermal-hy-
draulic characteristics and performance of 3D straight channel
based printed circuit heat exchanger[J]. Applied Therma Engi-
neering, 2016, 98, 474-482.

(9] ABek. W TAEBRMIZLNEME T L HARGE T 200 i T2
AR ,1980(5). 32-37.

[10] sk, £ Bt Dol sl i AR v 2L R4 A AH
B[] Segaklee 54K 2009(5) - 25-28.

[11] JE A A0 RBA L 45 BNI-2 ELZSET 4 OCri8Ni9 A4 Al4T
S R A HLBRATSY [0, 584K, 2016,37(10); 2208
2210. A

[9] NiuJ, Huang W, Xu J J, et a. Study on property and mi-
crostructure in HAZ of high-strength Abrasion-resistant steel
[J. Key Engineering Materials, 2006, 306/308; 947-952.

[10] M4, SEMEEAM]. dEat . f 4 Tl i, 2020, 64-65.

[11] BRIRAL, SFEEZE, Je AR, %5, NM400 D1 [GAA / S G A UUR TR
BN CCT L[], dkifi4:, 2021(8): 16-20.

[12] ZEMERR, MRS, FIBAR 4. Mn SHIRAR N e bk R kL
KA. #nTT7,2014,43(6). 23-25. [

<64



