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Investigation of cure cycle for co-cured metal/composite hybrid structures

without fabricating thermal residual stress

Hak Sung Kim, Sang Wook Park and Dai Gil Lee

ABSTRACT

In this work, the cure cycle of co-cured metal/composite structure was investigated to decrease fabricating thermal

residual stresses between the metal and the composite material. DSC (Differential scanning calorimetry) experiment and

static lap shear test of co-cured aluminum/composite double lap joint as well as the curvature experiment of co-cured

steel/composite strip were performed to investigate the effect of curing cycle on the thermal residual stress of co-cured

hybrid structures. From the experiments, it was found that post curing method after abrupt cooling of co-cured

aluminum/composite hybrid structure at certain point of degree of cure during curing process could eliminate

fabricating the thermal residual stresses.
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Table 1 Material properties

Steel | Aluminum | URN300
E (GPa) |207 |72 380
E,(GPa) - - 5.1
o (uS/°eC) | 11 27 -0.9
o, (uS/°C) | - - 27
Vi 0.3 03 0.23
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Fig. 1 Configuration of co-cured steel/composite strip

A SBFAS 2ojo) osta] AF o) A
ek whd AHo) %ﬂsl A=A Fe Aefol
A Agoz YA 943 2% olslRy HAE
o] Ho} ALalxel FF o] A8 %n}.
meby Awe) Ask el dLoirMe AF dg
o) Fa3 ¥Frh "ok 2 AP ARy
738 =r} solrele FxEY ZF d33Hd 7
A G Lolr7] Asta Fig 1 & 2ol T4
288 FA/ETAR 2EYL AZedd. B3
Aget #d 2EY Aol Ado] AEHE 2%
7V Tewing ©1 2, L0 Tpom @ W 2ERHY I

R Thg3t 2ol Agn,

[o: =0
276
[N

- 7o

AF

wju

1 1(1+M) (@ =AM T g = Toom) 21
R 1B+m) +(+mn)(m® +1/ mn)] -

4714,
m: tsreel/ teom
n’ ESIEE’/EEOM
L teom T bsteer

23 TARE ¢RvEEdAs ¢d FAAY
ZUE AF 4 A4 49
743}t Ato] 2ol e FH/ETAS AWY I

o) 2% 2892 Brhe At

715_9,}. il
Aluminum plate Composite plate
l 5.0 mm \ Teflon block
80 mm 20 mm 80 mm

Fig. 2 Configuration of co-cured aluminum/composite
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double lap joint
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Fig. 3 DSC experiment result: (a) dynamic scanning
result; (b) Isothermal scanning results.
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Fig. 4 Absolute degree of cure during recommended
cure cycle of composite material.
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Fig. 8 Curvature experiment of co-cured
steel/composite strip: (a) cooling point of co-
cured stecl/composite  strip; (b} co-cured
steel/composite strip; (c) Adhesion temperature
in the interface of steel/composite with respect to
degree of cure at cooling point.
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Fig.6 Lap  shear  experiment of  co-cured
alumimum/composite double lap joint: (a) cooling
point of co-cure aluminum/composite double lap
joint; (b) Lap shear strength with respect to
degree of cure at cooling point and post curing.
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