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Lab. Manufacturing Technique of Cylindrical Shell
with Laminated Composite

BK.Han™, T.I. Yu™*, SH. Lee*** and LW. Lee****

ABSTRACT

In this study, the mold which can manufacture the cylindrical shells with laminated composite in the
laboratory was designed. Cylindrical composite shells are generally manufactured by filament winding or
autoclave manufacturing molding method. Comparing the fabrication method adopted in this study to
filament winding or autoclave method, it is shown that cylindrical composite shells manufactured by
present manufacturing method relatively has more simplicity, lower cost, higher fiber volume proportion
and lower void content than previous manufacturing method.
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Fig. 1. Photograph and schematic diagram of mold () main
mold, @ side plate, @ vacuum vent nipple, @ silicon
rubber plate, & air valve block, ® exhauster air block,
(P band type heater, §) thermocouple (a)temperature
indicator thermocouple (b)temperature regulator
thermocouple (c)spare parts, @ thermal insulation
material, (0 power line)
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Fig. 2. Photograph of mold setup

Fig. 3. Schematic diagram of manufacturing setup for
cylindrical composit shell
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Table 1. Material properties of prepreg USN125

En 111 GPa
E» 7 GPa
G 477 GPa
n 0.28

r 1500  kg/m'
G 4.7 GPa

G23 2.5 GPa
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Table 2. Sub-materials for manufacturing cylindrical composite
shell

Item Specification

Air pad dam™ Air weave super 10
Bleeder Release ply G
Breather Air weave SS
Release Liquids Release-all 50
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Table 3. Configurations of manufactured specimen

(a) : [82/(8-90)als

Specimen Stacking Length Radius Thickness
“Th L sequence
SCI5A  [15/-75)s 234 7433  1.84
SCISB - [154/-75:]ss =~ 234 . 74.34:--1.83
SCI15C  [15/-75:s 232 7430 - 1.83
SC30A - [30/-60:]s 235 7436 1.83
SC30B  [304/-60:}s 227 7435 1.80
SC30C  [30/-60:1,s 231 7430 1.83
SC45A. - [45/-45:)s . 231 7433 1.79
SC45B:  [45,/-45]s 230 7434 ~1.83
SC45C . [45/-45:)5s 236 7434 0 .1.82
SC60A [60/-30:]s 236 7432 1.86
SC60B  [60/-30:]s 228 7435 1.80
SC60C ~ [60+/-30)s 2327 7430 1.83
SCT5A - [75/-15:}s 235 7431 1.84
SCT5B = [75/-15:hs - 230 . 7426 1.89
SC75C - [75:/-15hs 224 7436 183
: unit: mm
(0) : [Ba/-Bzles
Specimen Stacking Length Radius Thickness
sequence
SAISA  [15/-15}s 257 75.00 1.80
SAI5B  [15/-15:]s 239 7550 1.80
SA30A  [30y/-302rs 245 7550 1.83
SA30B  [30/-30:]s 246 7550 1.83
SA4SA  [45,/-45],s 258 7548 195
SA45B  [45)/-45:)s 260 7548 1.94
SA60A  [60,/-60;]s 232 7550 1.98
SA60B  [60/-60:)s 224 7550 1.98
SAT5A  [75/-15}s 226 7500 2.02
’ unit: mm
(c) : [82/-82)s
) Stacking . i
Specimen Length Radius Thickness
sequence
SAISM  [15/-15:)s 238 7430 092
SA30M  [304/-30;])s 235 7437 096
SA4SM  [45:/-45,)s 228 7437 096
SA60M  [60/-60,]s 227 7439 1.00
SATSM  [75/-75]s 230 7439 1.00
unit: mm

Table 4. Length variations of manufactured specimens : [82/-8:)zs
Stacking Stacking Specimen Length Variation

Specimen sequence length length variation rate(%)
SAISA [15/-15:]s 260 260 0 0

SAI5B [15/-15:ks 260 262 +2  0.77
SA30A [304/-30,)s 260 257 -3 1.15
SA30B [30+/-30:}s 260 255 -5 1.92
SA4SA [45)/)-45) 260 258 -2 0.77
SA4SB  [45/-45:]s 260 260 0 0

SA60A [60y/-60:s 260 238  -22  R.46
SA60B [60/-60:s 260 239  -21  8.08
SATS5A [75/-15:hs 260 231 -29  11.15

unit: mm
Table 5. Sliding angle of manufactured cylindrical shell : [82/-82]es

Specimen  Stacking ~ Sliding angle(deg)

number. . sequence  outside inside
SCISA  [15/-75:)s +6 +4
SCI5B  [15/-75:hs +13 . +6
SCI5C  [15,/-75:]s +7 ' +2
SC30A  [304/-60:):s +2 0
SC30B  [30,/-60:]:s +4 0
SC30C  [30/-60:]:s +3 0
SC45A  [45,/-45:]x -1 0
SC45B  [45:/-45:]xs 0 0
SC45C - [45,/-45]s -1 0
SC60A [60/-30Ls - -2 0
SC60B  [60:/-30;):s -5 0
SC60C  [60:/-30]s oo 42
SC75A [752/- 1 52]23 -7 +4
SC75B  [75+/-15:]s -9 +4
SC75C [752/—]52]25 -8 +4
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Fig. 5. Photograph of manufactured specimens
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Fig. 6. Metaloscope photograph of graphite/epoxy specimen
with the stacking sequence of [45:/-452}x5
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