DSl

Die-Slide Injection

[in—mold build—up molding]
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Conventional method to produce hollow parts:

e Gas injection, Parison blow
s molding,
7 'C Lost core, Welding, but ...
=2 =

The Japan Steel Works, Ltd.



» Compressed gas Is introduced inside melt
Injected resin during / after injection.

» Uneven thickness.
» Limitation of controlling thickness.
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pieces are molded and welded / adhered.
Ultrasonic welding, Vibration welding, ...

» Welding area should be flat.

» Difficult temperature control at welding.
» L.ong processing time.

» Large energy consumption.

» Multiple processes.

Die ’ﬁl Action

Products ﬂ E I@l
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Can they make such hollow parts?

» Rib and boss inside.

» Controlled thickness.

» Fully enclosed shape.

» Smooth inside surface

DSl can do !
.
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» One Injection molding machine and one
mold can make hollow molded parts.

» Complicated shape with rib and boss inside.
» Inserted & hollow parts.

» 50 to 100% higher joint strength than
vibration welding.
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» Less processing than lost core and blow.

» Molded without exposed outside until final
parts.

» -- Clean molding such as filter insertion.
» Desirable thickness at any portion.
» 3 dimensional joint.
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I Primary Injection I
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DSI of Operation

1Unittwo setting Injection conditions molding

Two— Color Molding
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D: Poor

C: Fair

B: Good

A: Excellent
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» Typical shape with
collapse holder.

» L shaped portion of
primary molded pieces are
faced each other to prevent
Inward collapse against
secondary injection.

REIHBA LE
Prevention of \

Inward collapse

™ — e

Primary
molding

—RAE
Secondary
molding

Basic Form

Applicable to joint at center of hollow
article
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REIN B LEHEER

Release of prevention

» This joint is located at Of inward collapse
edge without collapse

holder. _.? \%
» Limited shape and limited s

resin.

REIALBEIE

Prevention of
Inward collapse

A TESIHESICERA

Applicable to joint corner section
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» This joint is hidden inside
primary molded parts.

» Used for DSI demonstration
parts at NPE2000.

» Limited shape and resin.

Releasing the inward collase prevention
and jointed at inner position
(Shape and material are limited)
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» Joint with insert piece.

» Inner space of hollow —
parts is divided to 2
section by an insert.

—

Double—shell hollow article is made by
DSI+insert

The Japan Steel Works, Ltd.



Example of DSI product

RSB an Product @ HE/KFE (elEfstan)
Washing Machine Parts (Drain Valve)

BilE;, PP ®ALEE; 130¢g
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it Product : =7 — A T — 7
Automobile Parts (Air Intake)
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Example of DSI product

Product: BUKAZR
Refrigerator Part (Chiller Tank)
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Example of DSI product

Intake manifold
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Example of DSI product

Intake manifold
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S
Example of DSI product

Washer Tank

The Japan Steel Works, Ltd.
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Steering oil tank
Intake manifold

Intake manifold
chamber

Resonator chamber

Air Duct

Resonator

Washer
Inret
Air vent

o . Lamp
Emission control unit quarter
(RE) Washer tank (Testing)
ATF Oil Filter =
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Example of DSI product

&
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Example of DSI product

Lamp inspection
- —

SSLSLTIEEAN,

(BNET—%)

Stookless lamp inspection is conducted every molding cycle
without conveying from injection area to other
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Example of DSI product features

Vibration welding

NO GOOD |

Look actual parts ! 4> T ILEZH

DSI (Injection welding)

GOOD

5o Pl
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Image sample
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Machine of M-DSI

» 2 Injection units for co-injection, ranging from 120
tons to 950 tons. Auxil: j
uxiliary unit
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Main unit
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» After 1st shot mold is turned to change cavities,
then 2nd shot (mold table turns on movable platen :
rotary type, or movable platen faces to the other
side : opposite type).

» Difficult for complicated (need core puller)
product.

» Machine requires a larger platens due to mold
mounting space.

The Japan Steel Works, Ltd.



» Mold can’t be located at center so that unbalanced

force occurs on platen.
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Movable platen Movable platen

Ll

Stationary platen

[T~

kdain unit Sub unit hain unit

. Rotary Type M-DSI I

The Japan Steel Works, Ltd.

Stationary platen

| |

Sub unit




» Cavity slides after 1st shot for 2nd shot.

» 3 cavities on stationary side, and 2 on
movable, switching runner (Double M-DSI).

» 2 cavities on stationary side and 1 on
movable (Single M-DSI).

The Japan Steel Works, Ltd.



Example of Double M-DSI Product

Primary Mold (PA6-30GF) Seconday Mold(TPU)

39
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Automobile Part (Seat Part)

Primary Mold (TPO)

Seconday Mold (PP)

The Japan Steel Works, Ltd.
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Rotary type

Opposite platen

type

Core back type

M-DSI
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B: Good

A: Excellent
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1986 : DSI method was planed and its patent was applied.
1990 : A controller for 2 molding condition started to be developed.

1990 : First mold (check valve) was made and DSI method has been studied and
developed.

1990 : Test mold (pressure container) was built to examine joint strength.

1991 : DSI patent registered in Japan.

1992 : Study of burst test started.

1992 : Development of 2 color DSI machine started. Also larger size machine in line
up.

1994 : Study of DSI joint shape was settled. Pressure resistent of PA66 achieved
170psi.

» 1995 : Mold to evaluate application to intake manifolds was built and study started.

V VY

V V VYV V
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Die-Slide Injection

Thank You Very much

The Japan Steel Works
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