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Effects of multi-material compound moulding on tensile properties of fused filament fabrication models
WANG Chen, LI Jingyao,ZHANG Chenyun, YU Jiahao
(College of Home and Industrial , Nanjing Forestry University , Nanjing 210037, China)

Abstract : In order to investigate the effects of multi-material composite moulding method on the structural properties of fused
filament fabrication (FFF) models, and to promote its application in the fabrication of 3D printed product prototypes. Taking the
tensile properties of the FFF model as the research object, a sandwich plate-type composite structure was innovatively designed for
dumbbell-shaped specimens, and the fabrication of the composite structure was realised through the automatic material system of the
FFF 3D printer. Subsequently, the effects of three factors, namely interface printing temperature, interface printing speed and inter-
face printing flow rate, on the tensile properties of the FFF model were screened and analysed, and the preferred interface printing
parameters were summarised. Finally, based on the preferred interfacial printing parameters, the tensile properties of FFF models
under by single-material and multi-material composite forming methods were compared. The results show that the tensile strength and
tensile elastic modulus of the FFF model increase with the increase of the interface printing temperature, the decrease of the interface
printing speed and the increase of the interface printing flow rate, and resulting in the gradual enhancement of tensile properties. The
preferred interface printing parameters are as follows: temperature 230 °C, speed 60 mm/s, and flow rate 110%. Compared with the
FFF model printed by a single material, the tensile strength of the FFF model with 20%, 40% and 60% composite layer thicknesses
increase by 37.27%, 59.67% and 92.63%, respectively, and the tensile elastic modulus increase by 37.32%, 62.38% and 93.24%,
respectively, which indicates that the multi-material composite moulding method has obvious effect on the enhancement of tensile
properties of the FFF model.

Keywords : multi-material ; compound moulding ; sandwich panel ; fused deposition modelling ; tensile property

5 22 3 (FFF) L 202 i R 3DATENEOR 2 20 B B BB RS 22 | iU Ak 3 g A e s
—, HERZ EHERR A 7 2R HE 7 a8, B (E5ERY FFF 3D $TE3a 5 R T —bppHa a2 75 2K, B

EETIH : #FE M= UHMEE AT H (240904583024847), TT.IRE K AFAEQUHHIZRTRITTH (202410298194Y)

BIEMEE T3, SN, RN 3D FTERBOR N bl 1) AR TR B bl B A IF T & 1A

WRm B 2025-01-27

SI AR T, 20, iR R, 5 MR B U 22 i i AR R AR B S i (], T RESRHR T, 2025, 53(4): 63-68.
WANG Chen, LI Jingyao, ZHANG Chenyun, et al. Effects of multi-material compound moulding on tensile properties of fused filament
fabrication models[J]. Engineering Plastics Application,2025,53(4):63-68.



64 TR

2025 4E, %5 53 4,45 4 1)

H B — R RET BN i RO 3 a2 b = Y
FEA SR PERE AR AR HL A s — . TR Tl AR = rh
FE A EERE T R BB T, R — R T XD 4
ek SEBRAE = B — R 1R & R filif5 FFF 3D
FTED B — AR a7 XY R 8 T 2 MR E A1
=,

AR P 2 B G238 X0 3D AT BN (i 2 44 kL
HAMT TIRIE . Bl CAEHE A D i £F 4 (SCF)
5| N SRk B IV i/ 2R Pk Bk Tl (PET/PEEK) My AR R
il & i SCF/PEI/PEEK & &K 22, X Z A K 2£4T
E[AY FFF il {2607 T BERR IR AR, 45 5 32, 51 A
HLA i S (%) SCF 1T LA #0040 FFF il 14 Y R
PEepPERE . Wang S 7E R FLER (PLA)K 22 R IR AL
T ERALRE(SIC) 2 , i #5 HH PLA/SIC B &K 22, il
o SR IR AR B AT 7E PLA K 22 2% 11 4 SiC it T
5, WIERE T PLA 4> FAE R FRR P B S 458 . 1
F MY LR AR 52 (COS) A 5k, 5 PLA JLiR il £
COS/PLA K22 Il 1 2t i sk oz o Fn 25 iy
I, COS/PLA BUEE (R 25 il 4 RE 2 &
JRPLA K. DL EWFSE R, ZARE & T DAL
M3 FFF A8 A4 45 TP g, BRAT SCHik o i 244 0L 2
G FE R Z RS R G 22 m O TR R S8
PRAY, T D\ FRF BE R B EE 4 | EAT 200 RHE &
R o /b

BT UL LT, EE R T 28 —Fh 2 p ok
3G U 3D ATEN vk JLRBAE 7E 7 i I A P S
AN DIl AR TR] A B RE A R FEAT B, AN = B
TR — R BT T R AU [R] ) B R
fiE, AT il HHAZ GE AT ER R AR XE LA SE B, Ho R A
[F DI RE AN BE A B2 44 . X R e XA T
2 WIS G L TR R AT DR R A5
SRS R E-WIEE A AR SRR A%
KT 3DFATENHE AR 1, 4056 T 3D FTER A R H
G, Ry Tl A B T R R T )

RHRGT 2 MR A B T 1 I SE PR AR
X} FFF 18U 25 0 P e 052 e, 25 3 LA FFF AU (1 hr
fPERE AR X 4, 3 TS R BB P T T
—FhsJe th i A2 A 4544, 385 FFF 3D ATERHLIY A 3h
HERF R G (AMS) S T et i 20 AR A5 4548 i 16 4 1
i o #E— LR F B AR o A T S T ER R
JE BT B R AL T T B 3 = R R 4 FFF
FERLRT AR RE A R, B 45 A e ST ER S 40 .

e, TR IE B AT BN S8, X B — R
AR A )T FRF AR Rf i B
157 XF Eear i, e T 22852 45 i A4 )5 6 FFF
BAIR P RE AR TSR
1 EMBEaRERE

Z R TS RS B SE R FFF 3D ATEIAL
TR RE AR AT ENRUR . iRl
FFF 3D T ENEE R AW T &, Z Wik 85 R Ml
AMS ST AR 1 B, (A5 ZFob ] DL 7R [R]— 45
R A A, TR 22 ROkt et 0 1 i 40 A ok S R
FFF B AAPEREAYSRIL . 2838 LAREAS BRI Aiatie
], BB T — e R A A5, iR 1
FIR o LRI LA PLA N SERR BT EN T AR , (] &2
E )2 WK bR £F 45 (CF)/PLA M oBE . WiAR AL G i) e
OB —HF P ER PLA [ AR I f —3 CF/PLA ‘A,
Bl CF/PLA M4k 14 o it B2 R v W A, 3 4
T+ T 3D ATENE AL F7 i BE , S 3D FT ENAL AL =
PEREE B A5 B TF B FFRE T8 7 1] o

B bk A s
Fig. 1 Multi-material composite moulding schematic diagram
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Tab.1 General slice parameters

Slice parameters Value
Infill rate/% 100
Layer height/mm 0.2
Printing speed/(mm-s™") 80
Flow rate/% 100
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Fig. 4 Effect of interface printing temperature on tensile properties of
FFF models
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Printine method Tensile Tensile elastic
g strength/MPa  modulus/MPa
Single material moulding 7.19 528.57
Multi-materi- layer thickness 20% 9.87 725.82
al composite  layer thickness 40% 11.48 858.32
moulding  layer thickness 60% 13.85 1021.43
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