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Reduction of Injection Pressure for Thin Walled Molding using the Laser Metal Sintered Mold

Takeshi YONEYAMA, Keisuke NAITO, Satoshi ABE and Michiru MIYAMARU

Using milling combined laser metal sintering, porous surface has been fabricated on the thin walled cavity closed by
the surrounded thick cavity in the injection mold. Resin flows into the cavity of 2mm thick at first around the thin part and
then flows into the thin cavity of 0.2mm thick with 11mm square by packing pressure. The packing pressure for filling the
thin part was compared among laser metal sintered mold with or without porous surface, steel mold with or without porous

block. The result shows that packing pressure for filling the thin part in the sintered mold is low even without porous
surface because of the low thermal conductivity of the sintered material. The packing pressure to fill the thin part in the
sintered mold with porous surface is lower than that in the steel mold with porous block. Pressure applied on the mold
surface in the sintered mold is higher than that in the steel mold under the same packing pressure.
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Fig.1 Flat plate with thin part
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Fig.3 Fabricated mold by laser metal sintering
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Table1 The combination of the mold and the block

The mold name Mold Block
. Laser metal Porous block
Sintered porous ]
sintered mold
. Laser metal No porous block
Sintered no porous .
sintered mold
Steel porous Steel mold PORSELUX block
Steel no porous Steel mold Steel block

2 L

(a) Porous block made by laser metal sintering

(b) PORSELUX block

Fig.4 Insert porous blocks
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Table2  Condition of the injection molding

Resin ABS
Cylinder temperature 210°C
Injection pressure 110MPa
Injection speed 50mmy/s
Cooling temperature 40°C
Cooling water flow late 4)/min
Cooling time 15s
. 30~120MPa(Sintered mold)
Packing pressure
80~120MPa(Steel mold)
Packing time 5s
140 Injection pressure
‘L Packing pressure
120 |w 120MPa
110MPa
@ 100 100MPa |
< 90MPa
° 80 80MPa
£ 70MPa
2 60 60MPa
e 50MPa
o 40 40MPa
30MPa
20
0 l l
0 2 4 6 8

Time s

Fig.5 Diagram of injection and packing pressure
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Fig.6 Purpose of the comparison between the molds
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Fig.7 Comparison of the filled rate between sintered no
porous and steel no porous
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Fig.9 Comparison of the filled rate between steel porous
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Fig.10 Comparison of the filled rate between sintered porous
and steel porous

6.4 ABEWBAHLBAMS AT L OHE

ERIGEHEEIE T v v 7 LI EREIE T v v 72k
o BEARE COBRFIEROEZR 10 (R, ZHLETa
7 ERWTY, SIMERICS, &BREERERIDEE DI IMEN
JES CHEPERA~THE L T 5.

6.5 {RIELFEELRR

FRE 100~120MPa (23317 HIERRRORBIE O FERIL A ik L T-
OPE N ThHD. FHEIC I > TR TERE &7 TRESE L L
TOLKRF L BRI L D8 Db B,

1. &EBAREN

HERIA~OTEIRG & ERINDES & ORUREZFABT20IZ, E
Fe v FEEBTFRIEP ¥ W) 2R a7 ITHAAAT. '
DONEZE 12 1R T RRERRE I3 1, R ERICE
U2, ERTENCEL Y 3 L 3ARRE L Th . RIE 110MPa I28
B 1 OEDRIERRZ SRR & & BB 13177
SHHHERE C—ubtHEAS 110MPa 1B L7118, —E TR0 T T
HE 11I0MPa [ZEN MRS & ZAMRBECHI Y Bbolz b 25
ThD. RECEN B oL ERICSRINOEANE— 7 IGEL T
WAR, ZHEOEREICERZRL, SRNERSROIT IR &5
LV HEVENNTEL TS, RE L10MPa iZxt L, EHDOREKE
1Z90MPa T, £/ & K @FIRIT B> TWA Z L hons. (17,
SERERIOIE H 3, EADILH_EA Y MR ERUT LB, &
UDEERETIDIT D IR OB, BFEEL FE Liz)s

LTHBHEEZLND. BY 2, 3 THEHEDEEAERN TS,
ERIGERERNIRT B Y 1 DERINENTHOWT, REICE
BEERLIEONE 14 Th D, RED 30MPa THERINEHIX
—H 60MPa £ TEELTRY, REISENT BT TRARES M
TB L EBITEABDDBERPBEL o T D, SBERER

TERNEEEIC KD BENEES BATE

)

(a) Steel
NO porous

(b) Steel
porous

(c) Sintered
no porous

(d) Sintered
porous

100MPa 110MPa 120MPa
Packing pressure

Fig.11 Comparison of the filled status according to the packing
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Fig.13 Comparison of the pressure on the mold surface
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Fig.14 Change of the pressure on the sintered mold surface
according to the packing pressure
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Fig.15 Change of the pressure on the steel mold surface
according to the packing pressure
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Fig.18 Comparison of the increase of the mold surface
temperature
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