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ARTICLE INFO ABSTRACT
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Although thermoset-based carbon fiber-reinforced plastics (CFRP) for lightweighting
aircraft are widely produced by autoclave processing, their application is limited
by the long cycle times and high energy consumption of autoclaves, coupled with

the inability to remelt cured thermosets for recycling and reprocessing. To
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overcome these limitations, this study proposes a press-welding process capable
of simultaneous welding and consolidation. Two pressurization methods, thermal
expansion-based and hydrostatic-based pressurization, were devised and applied
to form small-scale structures. The thickness distributions of the formed parts
were analyzed, corresponding to the pressurization method. The thermal
expansion-based method exhibited central thinning owing to mold temperature
gradients and thickness imbalance. In contrast, the hydrostatic pressurization

approach yielded a relatively uniform thickness and temperature distribution
across the entire area. Thus, hydrostatic pressurization is considered to be more
effective for fabricating large-area thermoplastic composite structures.
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Fig. 2 Temperature measurements on the part surface and mold for hydrostatic pressurization. (a) Locations of the thermocouples.
(b) Temperature histories of the part surface and mold. (¢) Cooling rate of the part surface

%t e rA(leak) @ IS Ssto] 3
Aol 288 yRes /ang it A8
29| I} 42 gelol w3510, A9 Oﬂuﬂ
AR E3] Ha 229 o
s 37 %WW% A%e) W ALt sl o
1008 7ZH4310] =2 7F50] obHIh WebA Fig. 1St 2o,
128 E‘_E(77OP, Deacon industries Inc, USA)e} 7FAF
(Innosild, Kukil Inntot Co. Ltd., Korea)& A&sto] dufs- &+
Ae AT 3de ol&8 A & ElAE A3t 2 bard
goll= 37|17t FEEA] got, 719+ vlasto] 3170 vl
7t F FEHA 4 Ao S

oﬁk
lII.

ro

4|9

ok

vds

4

Oll

)

(o]
dES

j_
mo 4N
o

% o2

4
2.3 Unit—cell press—welding &8
T 71RF A R 7IEYA] S|EE ol gsto] a3 HEF
E5 ASA7IE B0l G 7iste] At AdekE 119
o] Y¥7rZ Bl I E 3 WHeR - drt
A= AR 227t 882 % (melting temperature, Ty,) -

e
55 Tt A Bastol, AN T f50] 75

)
L o

4
oll

M

r i‘é ks

_

.‘_:._.
o

88

A3 719t oJsf ulA] B2 Bulz} Qr=E AL R 7]z} whA
W Eo] #Emzo] Z71stt 7k dAklbE 13} 98
2 y7iA] 71 SAIsted, W ol mE A ol4 94 IR
B3] APgE oAt

71 R7AL £x]0] JEAS

AENS 71F0R HAetlon, AR
2%7t A Tm o)/goll A 7}5-2X(processing temperature, Tp)
THA] RSt 34 2%E A7t I3 71Hk 7ie) 2
= Z& HE2 Y A A0 7 Jo| AYL]o] AHo] AtjAc

2 medh b2ty 59 9 l"i—Oﬂ Lu%(ﬂush mounted) Gl

EUH.I.,.JH] BYRIA¥Zor dAY
£ o] dAE=go] 2 71E oF
olth. wet 29 ozl AxE

GAGoA E2AE = 02 AN¥Zo] AA7F L2 Tt}
7] 0]37] w0, Fig. 2(a)2t Zo] Ho:]% FEHAE 97l oh2
157zt 29 yREEHd 27, sk 29 271, 2o 170)9 o
o S0 SACHE RASH AT £ Aol AZSISIC

Az



Journal of the Korean Society of Manufacturing Technology Engineers 35:2 (2026) 85~95

(a)
Thermal-expansien specimen No. 1 Hydrostatic specimen No. 1

(b}

Thermal-expansion specimen No. 1

310
2.90
270
2.50
2,30
210
Topview Bottom view 1.80

Thermal-expansion speclmen No. 2

<y
<

Isometric
view

2.50
.40

2.90

(due te thermecouples dafnrmatlnﬁ 14.60

Hydrostatic specimen No. 1

Hydrostatic specimen No. 2
| Deformed
membrane

Fig. 3 (a) Specimens molded by thermal-expansion and hydrostatic pressurization press-welding processes. (b) 3D-scanned geometry
of the specimens and measured thickness distribution. (¢c) Membrane and skin deformation caused by the hydrostatic leak

test and thermocouple attachment

Table 1 Thermal properties of the used thermoplastic composite

(TC1225)
Property Value Note
Thickness (mm/ply) 0.138
Resin content (vol%) 34
Density (g/cnr’) 1.587 @ 23°C
Glass transition temperature (°C) 147
Melting temperature (°C) 305
Processing temperature (°C) 340~385
Crystallization temperature (°C) | 220~280
Typical crystallinity (%) >20 Coggilacg /I:'i: =
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Table 2 Thickness measurement results of press-welding
specimens by pressure application methods (Unit: mm)

Thermal expansion

Specimen Max Min Avg A
No.1 2.90 2.35 2.60 0.55
No.2 2.95 2.50 2.65 0.45
No.3 2.85 2.30 2.50 0.55

Hydrostatic

Specimen Max Min Avg A
No.1 4.00 2.00 2.80 2.00
No.2 3.50 2.10 2.90 1.40
No.3 4.60 1.90 3.10 2.70
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