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Research Progress on the Adhesive Properties of Additive Manufactured Surfaces

ZHAO Jinze WANG Jie LIU Zilu ZHAO Jiangpeng YANG Kai
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract  Additive Manufacturing (AM) technology has been widely applied in the fields such as aerospace,
biomedicine, and the automotive industry due to its high design flexibility and efficient manufacturing capabilities.
However, the surface morphology and microstructure of AM—-manufactured components significantly affect adhesive
performance, limiting their application in multi-material integration and structural bonding. This paper
systematically reviews the adhesive properties of additive manufactured surfaces, focusing on the effects of surface
roughness, microstructure, and layered structure on adhesive performance. It also discusses strategies to optimize
adhesive performance, including surface post—treatment and customized structural design in additive manufacturing.
The research indicates that through the reasonable control of AM process parameters and surface modification,
adhesive strength can be significantly improved, providing technical support for the high—reliability applications of
AM components. This paper aims to provide theoretical and practical references for the in—depth study and

engineering application of additive manufacturing bonding technology.

Key words Additive manufacturing, Surface morphology , Adhesive performance , Surface treatment
0 58 U4 mT i R A TR — YO, DA T g D R A

SR A 3 CAMD) BEAH 1 32 2 BB R4 5 2K
SCHLT AR R AORE , REE T AL G b ] i
ARIBRTE . AR, BEH SR R AW M E SRR
] 38 B AR B AN WA, FE M S 5 = SR R T
VA e LA UK AR W BT AR A Tl A5 B 40
B AR TR e OB B ST BT, AM
FOARIE T = HERRIY) B Bt , R v A 2 a0 (A
WO LTI BB RSB )Z N TR, KT TR
FrRAT et B B, RS R SUR, 1 4t
i it 2 2 22 A RS I 1T G 114 5 R AR TR T

Wk H 491:2025-05-19
HEVEH TN AT, 1992 4E A, il £,

ot ARSI T, TR TR R M R

HR G AR AS A &5 A D7 XA TR, 2S00 3
T Y 4w 4G b ) s AR 35 4 X O M Ak
(SLM) . L F S (EBM) 55 TE = 0 F MPRHRI A &
oA AL AT 8K, 475 b T R R TR (FDM) -t 2 5 5 DL £4y 38
HilE R AR Z —. SLM R H @ DRSOtk S b 4
JERY R B JE AR 18 T = S B R
P T SRR ka4 7 i T2 AR P
6% [P 0 22 [ 4 2, 2 T ] RBA A6 I it it SO Bk Ak
BN B AL IR IA™ . EBM A FH H ol A 1 2 R

E T AR, FE RN ILE SRR T R 25 i 98 TAE . E-mail : eddie_zhaojz@163. com

FHMELTZ  hitp://www.yhelgy.com  20254F 341



A AR AR 3 TG RS 45 SR R, B
T A B AR B T TR FE TT A 200~500 pm,
T 1A S B H s AN AR S S5 44T, BLAR EBM il
T A B AFHR A3 I F1 58 SLM FAAIR 309%~50% , {8 3¢ I HL
BB R AT S AL T AR BE . FDM J2 i
LI SR W RS b T R 2 — | L A
P B B B2 DI LR FDM T2
7 B BCARAIS , 3 FH PR B AR o s A AR . AR
M0, B T2 DRSS WO R AL 2l A8 20 [ Ak 4 e
FDM Z 4 1) 2% TH] o7 2t 38 5 90 2% , AR AE WD W 2 80 AL
Bt e iy [ 7

e AL S D RE AL SR 3K 3l 0y Tk o T v, e
TR AR R S 2 MR Bl 5 2 e ) S, R AR
HREK A 4 0 8 B M 5 B T i 58 I (R % (YT RE A
Py 0 2 W AH AR TR S R 45 4 SRS v Ik RE (Y R 4
T2 BRI B0 2 S T B R
AL EAE AL A LR SRS 4 1 Tk 3 5%, 24
BHEANIR AT RE G 0 AMBRLE R —Fh#T
TR F10 1) X5 AR A S o 7 FH P AT T I R T R % I
T WOk 2 IR B T A EMEA Rk .
U, AR 5 R4 1 Ry — o B 78 4 S 14 b i i 45 440, AH L
55 1l ¥ 7 1 ] SE IR 50% LA L A s i AL s R {H
FETE T % 2 HE R A 0 BB 0N AR A A FLBR
CHUBE FE Ra 53K 20~50 wm) , B EFRIK T 5 2 A48
R LR B EAl , AM 42 J&@ A RHE Pk v 20 1 72
W5 TE A5 ) S RO ZH 4T, U SIM S 8 A 42 1)
FRIR SR A5 HE , AT RED | e LTI %) 1, 7 B v, 5% o 422
Sk 1A PERE A AT SE PR

T3 —J7 ], B i i 0 22 3 i i 7 2T S
B2 2R A AL B, R RE 25 B2 Sk i BT I TR L
THmE, Wi HRIEREIT, o] LR Tk
PERE" S

i AT 38 A o 1 2 T 0 ) R AL A R S e e P R
() IR ML, A2 4 32 A 1) e B A7 Ml i i i
(RS BEIRAT o BIFST AM 25 10 s #2242 00 38 SUHE
Fo (D3N 58 i A T E —— 38 3 e 3 B AR LA
[, A — 20 I AM 25 4 Jit & (40 it 25 it K 45
F )15 (2) SR 2 A BHEE Bl —— 4 02 S ST R AM
PR AT AT SR (3) BE RS A B AR ——
WA PEfE AM R TE REE , AT B IS e
REBRT RS

AR SO R TG bA ) 2 R T R R, RS
BrILsZ e R 3R, 2034 0 Aok BRI R
He B K& DT ], LA Ay AM 45k ] SEPEDAL K 241kt
RIS R A R S
1 HEHEHERENER
FRIMB T2 hip://www.yhclgy.com  20254F 471

10 TE 50 S 5 AR AR O T Y R R
Ry 2% THT %) REURE B 28 0 i FHAVERG & 3 Sk it =
B X R 1 T Ah BRE ANHLAR T B R A vk
B2 J 25 1 AR R A 2 T REDRE B O 38 A R
CAR TR AR 2 Al T B WA G B A A el
kORGSR . SJEMREAM T2 Reeia il
(14 K53 A UKL ) [ 26 A 5 K 3 T , 3 503 T AL AR 5 34
Jntel s 1B R T EBM FISLM RE 2 A7 7E A AR 4
) 4 SRR A

Pl 1 EBMFISLM il b Ak 1 23 A A S5 il 1 452 J oy >
Fig. 1 The surfaces of the materials manufactured by EBM and

SLM are distributed with unmelted metal powder®”’

WOGEIE B A B OGS & 5 = Re OBk +
O BRI T AR St N T, FE s R,
15 RE PO T AR A R et BE A T A R 3R il
ARk J 5 DXl T IR S A B Ve A i A
Hh S IE6E BARE OWE 45 R R BE Y 4R 2R R A
ANPUBFSE T SLM 34 44 il i Hh 25 06 O 316L A5
A A A 2 T RELRE ) s LA, 28 i oY R B
WOGE R LR , SLM A A4 Rk 18T 2 B A9 oK 58 42
B AR AE = RE SO R /R R i — 2B mfk, IR
ARG M B BROE UKL 7 505 i 3 W R B T % il T
U A B RN AL S5 1, WU FT ER TR L SO I R
T TS S PR RO AR, e T8 5 2 b 1) 2 IR
TSR B AR R AR A, e K5 B X et T
S TR T ARk ) R THRELRE B, OGS RIS
MRLREESANE 2 iR . S IREEIG , 78 E A
Y0 25 MBS (Ra) M\ 8. 437 pm [ % 6. 18 pum, 6 5§
R (R,) M 82. 68 wm [ % 37. 597 wm, I8 5
54. 53% , FR1EF-HEEE B R $E Tt

HERE ) 1 AL R 0 T SO R R T B A
S o EE XA Rl 22 64 )3 (FFF) , —Fh 5 FDM i
FHLBEACHH W] 04 751 40 B4 RHE b1 ] 3% 5 25, FRASCIO

19 —



(a) 50X SEM photo of No. 1 sample
normal printed (0 remelting)

(b) 450X SEM photo of No. 1 sample
normal printed (0 remelting)
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(¢) 50X SEM photo of No.4 sample
with one remelting time with one

(d) 450X SEM photo of No.4 sample

remelring time
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Fig. 2 The original and primary laser remelting of 316L

stainless steel components manufactured by SLM
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Fig. 6 The distribution of the stress within the adhesive layer of the single—lap adhesive joint with four different structures
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