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Effect of Molding Condition on Mechanical Properties during
Joining of GMT-Sheet
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KEY WORDS: Glass mat reinforced thermoplastic-sheet (GMT-Sheet) 2]4 %723 d7}4A B85 A|E, Randomly oriented
composite W A, Unidirectional oriented composite 233l, Joining efficiency H ¥ & &, Compression ratio $+3H], Degree of
nonhomogeneity B2 =, Lap joint 27| o], Closure speed U3H4EE

ABSTRACT: The application as the parts of an automobile, using the property of GMT-Sheet, is increasing. In order to exchage the
parts of an automobile for GMT-Sheet, at first, the establishment and joining problem of exact joining strength must be determined We
have studied it using composites which is not same each other fiber oriented condition so as to determine joining strength and joining
condition of GMT-Sheet. In this study, the result of experiment of forming condition concerned joining problem of GMT-Sheet is this ;
joining efficiency of GMT-Sheet, increases as lap joint length L increases. Increase of compression ratio causes decrease of joining
efficiency after of GMT-Sheet joining. In the viewpoint of recycling, randomly oriented composite of GMT-Sheet is desirable more than

unidirectional oriented composite. We has better design the structure so as not to occur to stress centralization on the joining part.
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3.4

3.1 GMT-Sheet S8 84 W MHZA

Aol A3 QBT AWRE AL UE VS AzdelAb A Eo
A %74 h7t 38mmQl GMT-sheetz W3do] gl AF &
gdfiER Zslste] ARdR-gol A7 20m%, 30wt%,
40wt%Q) P AR(A : polypropylene, 7434 : random glass mat,
o5} R2038, R3038, R4038¢|at &hch), 1e]i LUwreko = wjdk
3 AAMARE Wedo] gl dY RdRuiER 233
A7l AeEego) 212t 40wmt%, 2wk, Sow%] o HkEk
AN(ZAY : polypropylene, 733} : unidirectional glass mat, ©]3&}
U4038, U4238, Us038¢]a} 3thE Al23lth o] GMT-sheetil
A4 2 Zghrge] U= 742} 255 glem’, 0.9 glem’o|t)

AEHE GMTsheetZ  tholol2= 7 Ej(Beuhler, model :
Powermat 2000)8 A}&38te] 32 mm(3) X 100 mm(Z ©]) X 3.8 mm
FAe AxAEgos it ¥, AEHS /MdE Wle
BQ00C)ol A oF 3083t 71dste] Fg 13 o] E3AE F
o] FH F Fg 29 o] AH5AHY 3tk £ AgelA
FEMElcavity)] X|FE 2 mmx300mmE 3haL, 7FAR|
255 #% 9Zd2(Carver, model : 2518)8 A}-&3lich 2
ol dAUE T2 7 B 4 & FEE AEst
A iLee et al, 1995).

GMT-sheete] 12 43 Zellz A g&EHEd wE ¢
zuo} h&elE, BERALY] #AE nEslr] Yool Zax
o] ¢&H5EE 0.1mnymin, 1mmymin, 10 mnymin, (00 mmymin
o] 4T HE s, 7o) AF& o] tiste] SEB|E Wislsl
o &P Th YA xyAFUE o) &3l 2 Y
Z7o ME aFgkS Falkich UEHE AlPHe FAE el
A Ale|AE st el

GMT-sheeto] & 45 Ze|l YA Fo| 7144 A
Table 1] Jebdow, fejdfrt 4didkes Zstd o
A U4238S- AH A RA038ETE QAURE P p&7)% o]l A
A vebdE & 4 3lth o] Table 19] 52 GMT-sheet A4
9 @ APl R ES d Sl b Fig 29 Zo] m2-
4 Zala JEskd vehd Zxgteld, HEdEg 485
AE HEC] oF 10% HojF e & 4= Utk oM re= YA
AR A= grolx, ** = A¥Fol Pk gholu, oju Y
ZAdA Bz FPeEE 20008 YA, ¢3uE 0
o2 ZPA ¢EHEEE 100 myming SHF ok

=i

3

e
g

Table 1 Mechanical properties of R4038 and U4238

Specimen Unit R4038 U4238
Olass fiber Wi 40 0
svengh T T
G ln %

* Virgin (Before molding) , ** Recycled (After molding)
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3.2 GMT-sheet2| 3 HEAME U LAY
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(Aehg e, FPdATE 762mmE AFsidTh A 8A
#7](5ton, %=+, Hounds-Field)e] 22~ =& %E 1 mm/min
o Y =2 ok

gtEA 8o AL&-3H AlE TS ASTM D3410-87 F2S 188t
o 254mm(E) x 1397 mm(AoNhHE sk FHAYE 127mm
2 Azstn, ¢EXa= ASTM D3410-872] #3S #zsle
A ZslHtHKim et al, 1995). 4EFA A A2 A e
1.26 mmymin=. 3} ch.

272X 3& Force Transducer’} WA ITR-2000 71437
of 9Jdle] PCRE ALtR FANYA| 2ke o] &3l on, ASTM
D256+ AL 3Edted 10 mm(F) XS5 mm(Ao)E SR, FE
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(Kim et al., 1996).
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Fig. 62 GMT-sheet(R4038, 40wi%)E Fig 29} Zo] 1<
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Fig. 7 Relation between tensile strength o, and lap length L
(Tensile test)
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Fig. 8 Effects of joining efficiency on the lap length L (Tensile
test)
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Fig. 11 Effects of joining efficiency on the lap length L (Impact
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(a) GMT-sheet R4038

(b) GMT-sheet U4238

Photo 1 Soft X-ray photograph of GMT-sheet (Ichnography)

~ >x e
Lap length L =1t

e B i

Lap length L =7t

O NN

Lap length L =5t

(a) GMT-sheet R4038

Lap length L =1t
Lap length L =3t

Lap length L =5t

(b) GMT-sheet U4238

Photo 2 Soft X-ray photograph of GMT-sheet (Side view)
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o} Zo] of A}{u A&H $ERE JPA AAwEe] A
A3, o wHdM Izt dojde wAE & ok
GMT- sheeta 1e-4E 4¥E o 9 =

F2b QAT 4

85 20KV

%3p

Photo. 3 Fractured surface of GMT-sheet R4038
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5.4 &

2 H FE9E GMT-sheete] 7]A1H 4o vlxle= A
Pz gukol] A3 449 A= ohgy 2k
(1) GMT-sheet®] 1&-9}3 L~ Ao glojA] gp&n)7t =
V42 gaels 2 Badnrt Foksta, ¢ESwst wa
e ASE gFstee] a7 ¢ 4 Uk
(2) GMT-=sheeto] =2 3 HEFHHolA WAo] Lo Frtol
wl 188 I Aol R & FIvRIAY. 28, &
ZH|o] F7F 2 FAAFAA HAE & ARl w2
% GMT-sheet HE AP T 3 HAFPol2E &9 ABE of
7] A7tk
(3) GMT-=sheete] WPA= FELLLRE HRr] wigsr] &
of 3 HgelSEE WM {3 v, gk wgk]
HA g ¥k ollEr fEldRrt AeEe D) Axgt
Ao f9le] ¥& & 4 Utk aHEE AL A E
o dukekA Bk WA GMT-sheet7} ©f npgz|sjct.
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