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Abstract: Al/Mg bimetallic materials combine the performance advantages of aluminium and magnesium alloys, but brittle
intermetallic compounds are prone to form at the interface, adversely affecting joint performance. As an interface regulation
strategy, interlayers can effectively block direct reactions between Al and Mg, optimize interfacial microstructures, and
enhance bonding properties. This paper reviews the effects of different types of interlayers, including low-melting-point
metals, high-melting-point metals, multielement alloys, and high-entropy alloys, on the Al/Mg bimetallic interface during
processes such as compound casting and welding. The mechanisms of various interlayers and their influence on the
interface performance are summarized, and the future development directions of high-performance interlayer materials are
also discussed.
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Fig.1 General design guidelines for mitigating the Al-Mg IMCs
through the addition of an interlayer *!
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Fig.2 The enthalpies of the formation of different elements with Al or Mg: (a) Al and other elements; (b) Mg and other elements; (c) Al

and rare earth elements; (d) Mg and rare earth elements"
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[ 3 A TCHFRJZ 9 6060/AZ31 X4 Ja S Sl WL 45 44 I SEM 14 : (a) TEHFIRJZ 5 (b) A HF iR 2
Fig.3 SEM images of the interfacial microstructure and indentation of the 6060/AZ31 bimetal with and without Zn coating: (a) without
Zn coating; (b) with Zn coating!!

Tt %% 39 (550,600 1 650 r/min)#E 17 iR 46 | i T 47
M RE RN % 3 43 1 o 35 mm/min A1 600 r/min fY £
S A SR L, TR0 Zn 12 19 71
i Mg Al [& %Ak Mg-Zn fil Al-Mg-Zn IMCs 41 1%, ,
JELEE B P 38 BE N 141 MPadi =5 %) 175 MPa, fii kK
FN0.7%%] 1.9%, WFFERUI, AR5 w17 o B
B, B A ARG T 3 Zn K Ak i /D L9 100 5 i v
B LI AT 1 R AR AR R e s (A AR Y
Zn BEEE 3 FE SEE 5 Zn 2 AR

Ji G20k — L I 5 68 7 A B e AR A

https://www.cnki.net

7 ) 20 4 Sk LU RE RS e, SR AN &1 4a AT b BT
AN 2 RS E R ILERE Mg & & 1E R BARET
Fi 3K AR TG 1) TR A R P Y DD SREE 45
R, 5N Zn a2 A LG T 7S 4 Bl
JEV R T A RAEE T e LS IR
X ARG T S A1/N3BL) Mg-Zn IMCs . Fifi 5 # 7+ 1) %
BN, A8 RE 1258 ¥ (effective lap width, ELW) & i
K, T Mg-Zn IMCs ROF /0N o R $46 4 06 R IR A
B ) L L i B AR T PR O 4 Sk T R S R T R
SEIEAHSE, i 4d R, SR A IS Zn



SRl ES PRI

(EEEF AR N05/2025

& hAEMB/ENEERTALEHRERSRE <427

P4 5 B 0 SR ) T 2T B 6 AT« (o) B A5 (0) 5B B () 1 B B 31 2 T 28 (d) 4
S 9 Y38 B 2 A 2

Fig.4 Schematics of the lap configuration and comparative analyses of the joints under different processes: (a) lap configuration A;

(b) lap configuration B; (c¢) curve of ELW varying with power; (d) curve of joint shear strength varying with power!
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Fig.5 Schematic diagram of the atomic diffusion mechanism during welding with a tin interlayer®!

6 HkZ A M XRD i : (a) #4EHk EDS £ 34141 ; (b) Mg Il XRD % ;(c) Al fif XRD 55!
Fig.6 EDS line scan and XRD patterns of the joint: (a) EDS line scan of the welded joint; (b) XRD patterns of Mg side; (c) XRD

patterns of Al side
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Fig.7 Microstructures of the joints with different amounts of
added Al foil: (a) 0.2 mm Al foil; (b) 0.4 mm Al foil®
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Fig.8 Microstructure and properties of the Mg/Al bimetal with a plasma-sprayed Ni coating: (a) Ni coating fabricated via plasma
spraying; (b, ¢) microstructure of the Mg/Al bimetal at 700 and 720 C; (d) interface hardness; (¢) shear strength®”
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Fig.9 Microstructure and roughness of the bimetal with different Ni coatings: (a, d) EN; (b, €) ENP; (c, f) PSN®)
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Fig.10 Interface microstructure and EDS analysis of the AI-Mg composite plates: (a) interface morphology with Ti addition; (b) line
scan of the interface with Ti addition; (c) elemental distributions of the surface in region D; (d) engineering stress-strain curves of the
untreated, Zn foil-added, and Ti foil-added samples; (e) side morphology of the tensile sample without treatment; (f) side morphology
of the tensile sample with Ti foil addition!*”
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Fig.11 Al/Mg bimetal with a Cu-Ni interlayer: (a) interfacial formation mechanism; (b) polarization curves of the A356, AZ91D,
A356/AZ91D bimetals with and without Ni-Cu composite interlayers”
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Fig.12 Influence of ultrasonic vibration on Mg/Al bimetal: (a) preparation of high-entropy alloy coating; (b~b2) microstructures of the
Al/Mg bimetallic interface treated with FeCoNiCrCu; (c~f) formation of the interface microstructure under the FeCoNiCrCu
high-entropy alloy coating; (g) strengthening mechanism of the Al/Mg interface®
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Fig.13 Microstructural characteristics and strengthening mechanisms at the Mg/HEA interface: (a) overall morphology of the Mg/HEA
interface; (b) magnification of region IV in (a); (c) magnification of region VI in (b) and its map scanning result; (d~f) schematic
diagram of the strengthening mechanism®
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Fig.14 Three types of interlayer configurations: (a) copper alone; (b) Cu-Zn composite interlayer; (¢) Zn-Cu-Zn composite interlayer’™”
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