‘_‘i.‘ »
Hl:%tei RESEARCH

FI XK E A48, AR, MG, 5. B HE B b R LIS R ZL114A F§ 521 AF Z[T]. A & %] 23 K, 2026, 69(8):
20250125.
WANG Haoming, FANG Chunjiao, LAI Daogui, et al. Research on properties regulation of thin-walled ZL 114A parts repaired
by magnetic field-assisted wire arc additive[J]. Aeronautical Manufacturing Technology, 2026, 69(8): 20250125.

HEA B NS £G4 E & ZL114A FE R IIRTAR

I, FER , ER,KEN, T ', K, FFEE,E &
(1. B2 a8 K5, /% 710049;
2. P EAE B LA A RS, A 410000 )

[HE] w2 HERRT—F R 268 BRI R SRR, AR AES T CE KFK
P E A KB RGBS, KA A A 52 MR B T M &) AR EEY 3 B B IR L 38 A5 B 37 o7
k. BERE TG ARG TS B CMT-P WIS £ 34 218 K00, xF e T Rt e (0.2 A 4A6A)
Xt IRAT A e AL A BRIE R vk, B T KRR A HGEE L oA T B IS L AR O R B R
N PHA o AAE, SRE M 6 A BHRER RN, FE A9 5O IR RO i AL 00 7 @), R R A ) Bed | R 4 L
F 9K AL FIN 4 ARG R )G ¥ G B BE A e AR R R A 84.8%, 13 T 12.8% ; A X R @ ey LAy £
R 55 A 103 um, B T 27%; 3M R 69 — kB S R BEA (12.7+£3.6 ) um, 2048 T 43%; SLIRFE A 0.672%, Y 32%:;
% B Aoy FALTR LA 207 MPa, 3t 6.7%. B b, A& BRI 8 CMT-P 3815 5 Ak 4% xF ZL114A 48 42 3
RAF OGS RIEAE R, AT ALK ATIR S e A B M Bk 15 R T HOR 148

KB MRS L2384 15 55 ZL114A; BE 558 5 TS PEiA 3%

FESES: V261; TG47 X ERFRERD: A DOI: 10.16080/j.issn1671-833x.25010125

Research on Properties Regulation of Thin-Walled ZL.114A Parts Repaired by Magnetic Field-
Assisted Wire Arc Additive
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[ABSTRACT] Wire arc additive manufacturing technology is a widely used directional energy deposition additive
manufacturing technology with advantages of high forming efficiency and large working range, which is suitable for
personalised repair of large parts. In this paper, a new method of transverse DC magnetic field-assisted wire arc additive
repair is proposed for damaged thin-walled aluminium alloy components. A transverse DC magnetic field platform was
built independently to carry out single-pass experiments of assisted CMT—P arc fuse material enhancement, comparing
the effects of different excitation currents (0, 2 A, 4 A, 6 A) on the arc behaviour, the transition of the melt droplets, and
the melt pool, and determining the optimal range of magnetic field parameters. The influence of magnetic field on the
microstructure, heat-affected zone and mechanical properties of repaired thin-walled parts was analysed. The results show
that in 6 A excitation current, the magnetic field can change the direction of the arc and the transition of the melt droplet,

and effectively inhibit the occurrence of hump and necking phenomenon. The material utilisation of additively repaired
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thin-walled parts after the introduction of 4 A transverse magnetic field reaches 84.8%, an increase of 12.8%; the width of

the eutectic silicon enriched zone at the repair interface is 103 pum, a decrease of 27%; the secondary dendrite spacing in

the additive zone is ( 12.7 + 3.6 ) um, a refinement of 43%; the porosity is 0.672%, a decrease of 32%; the tensile strength

of the repaired parts reaches 207 MPa, an increase of 6.7%. Therefore, the transverse DC magnetic field-assisted CMT—P

additive repair can play a good role in the shape regulation of ZL114A thin-walled parts, which provides technical support

for the rapid repair of high-performance thin-walled structures in the aerospace field.

Keywords: Wire arc additive manufacturing; Repair; ZL114A; Magnetic field assist; Morphological regulation
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Fig.1 Magnetic field assisted wire arc additive remanufacturing system
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Table 1 Additive remanufacturing process parameters
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Fig.2 Definition of arc characteristic parameters
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Fig.4 Melt drop transition process in CMT-P arc mode

20264F 55694 55810 - piashEEEA 127



YA 1) t0+0.5 ms

t0+0.5 ms

t0+0.5 ms

t0+0.5 ms

t0+1 ms t0+1.5 ms

‘ 5 mm

t0+1 ms t0+1.5 ms

t0+1 ms t0+1.5 ms

t0+1 ms t0+1.5 ms

B 5 mhegr Xt EIlT A BRI

Fig.5 Effect of excitation current on arc behaviour
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Fig.6 Relationship between excitation current and arc characteristic parameters
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Fig.7 Effect of excitation current on melt drop transition and melt pool
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Fig.8 Single path forming morphology under different excitation currents
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Table 2 Characteristic parameters of additive
remanufacturing cross-section
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Fig.11 Microstructure of additively remanufactured thin-walled parts
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Fig.12 Pore distribution in additively remanufactured thin-walled parts
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