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Preface

Dipl.-Ing. Hans Gastrow has been publishing examples of mold construction for injection
molding since the mid-fifties. These were collected and published in 1966 in the first Ger-
man edition of this book, which was widely acclaimed because there had been, until then,
no other collection of its kind. The injection molding industry stood at the beginning of its
great upturn and ideas for constructing good and economically feasible molds were
received with great interest. Shortly after the publication of the first edition, Gastrow died.
The second edition, published in 1975, kept the objectives set by the first. It does not aim to
be a textbook but illustrates selected problems of injection mold construction with interest-
ing and commercially tested solutions. Some of the examples from the original Gastrow
were retained; others, from younger specialists, were added. The present English
translation of the third German edition remains true to this principle. Along with a large
number of new examples, principles of construction are also treated. At the time of the
second edition‘s publication, some of them did not possess their present topicality, as for
example, hot-runner molds. The solutions to the problems illustrated include molds from
the simplest technology to the most complex multi-stage molds.

The publishers and editor extend their thanks to the authors for their collaboration and
their willingness to be deeply involved in diagrams, descriptions of mold functions, and to
present detailed ideas on design, and the translators Dr. Kurt Alex and Elmar Tremmel
who prepared this English edition.

The editor is especially indebted to Dr.-Ing. W. Hoffmanns, without whose extensive work
in preparing the texts which accompany the examples, this book could never have been
written.

Summer 1983 Publishers and editor
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Four-cavity mold for a coil case (Ga)

Chassis mold with four slides (G-G)

Injection mold for cover components of ABS (Tr)
Four-cavity injection mold for production of
ABS cases (Tr)

Six-cavity mold for measuring spoons (Ga)
Injection mold for asquare six-liter container (ice
cream container) (Oe)

8,9 Alternative mold designs for a pump
impeller (So)

Mold for V-belt pulley (So)

Ejector plate return safety (Gr)

Eight-cavity injection mold for sleeves (Mii)
Self-degating injection molds for flat parts (Ga)
Self-degating injection molds for externally
gated deep parts (Ga)

Internally gated deep parts (Ga)

Parts with molded-in metal inserts (Ga)

Injection mold for ballpoint pen barrels with
metal sleeves (Ga)

Injection mold for small gears (Ga)

Mold for bushings with concealed gating (Oe)
Multiple-cavity injection mold with central
punch-action degating (Ga)

Injection mold for producing covers (Tr)
Eight-cavity mold for sight glasses (Ga)
Universal injection mold for watch crystals (Ga)
Hot sprue bushing with three gates (Oe)
Six-cavity insulated-runner mold for PE covers
(Ga)

Four-cavity hot-runner mold for polyacetal
copolymer tumblers (Un, Ho)

Hot-runner injection mold for aerosol can caps
(So)

Hot-runner mold for a sight glass (Gr)
Thirty-two-cavity hot-runner mold for produc-
tion of precision parts for atomizer pumps (B,
Un)

Four-cavity hot-runner mold with unscrewing
for threaded closures (Gr)

Compact 24-cavity mold for HDPE shotgun
shells with edge gating (Wo)

Four-cavity hot-runner mold for polyacetal
copolymer high-strength ski bindings (Sch)
Eight-cavity injection mold for brush handles
(Ga)

Injection mold for a housing (G-G)

Injection mold for thin-walled sleeves (Gr)

Mold for long, thin, tubular parts (Oe)
Four-cavity mold for a box and lid (Ga)

Mold for tablet tubes (Ga)

Test mold with both mechanical and air ejection
(Ga)

Injection mold with air ejection for poly-
propylene cups (Bo)
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Injection mold with unscrewing mechanism

(So)

Injection mold with stationary threaded cores for
valve stems with internal threads (Gr)

Four impression injection molding tool for
producing a pressure nut (Oe)

Injection molding tool for the valve housing of a
water mixing tap (Oe)

A three-cavity injection mold for a cosmetic
cream container with a threaded lid (So)
Eight-impression hot-runner injection molding
tool for original closures (Ha)

Sixteen impression ball pen barrel injection
molding tool, with degating device (Ha)
Eight-impression hot-runner mold for closure
plugs (Ha)

Hot-runner injection mold for two film spools in
impact resistance polystyrene (Ha)

Mold for alid with three screw threads (G-G)
Four-impression mold for fountain pen barrel
(Ga)

Injection molding tool for moldings of several
parting lines vertical to the direction of opening
(Ga)

Mold for pump housing and pump piston (G-G)
Facility for adjusting the lead-nut thread to
compensate for wear (Ha)

Injection molding tool for battery closures with
undivided external thread and sealing cone (Ga)
Injection molding tool for a Polypropylene
container with a screw thread neck (G-G)
Injection molding tool for lid with two threaded
studs (G-G)

Injection molding tool for curved pourer (Ha)
Mold for parts with inner peripheral grooves (So)
Four-impression cold runner injection molding
tool for screw caps (Gr)

Injection mold for an ABS spectacle frame (Ha,
Sa)

Injection mold for a slotted articulated piston
from glass fibre reinforced thermoplastic
polyester (Ha)

Gatinginside screw caps (Ga)

Single-impression injection molding tool for
larger moldings with internal screw thread (Ga)
Injection molding tool with motorized thread
unwinding (Ga)

16-impression injection molding tool for screw
caps(Ga)

Eight-impression injection molding tool for the
upper halves of cable clamps (Ga)

Injection molding tool for parts with internal
threads in the parting plane (Ga)
Eight-impression injection molding tool for
screw closure (Ga)
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70 Two-impression injection molding tool for cou-
pling sleeves (Gr)

71 Four-impression unwinding splits tool for screw
caps(Ha)

72 Four-impression hot-runner mold for three-litre-
bottle screw cap closures (Ha)

73 Unscrewing device for a junction-box injection
molding tool (Ha)

74 Injection moldingtool incorporating curved core
pulling (Ga)

75 Injection molding tool with hydraulic core
pulling (Ga)

76 Injection molding tool with built-on hydraulic
core pulling for automatic measuring tube
production (Gr)

77, 718 Cable socket injection molding tool with
hydraulic core pulling (Gr)

79 Injection molding splits tool with core retraction
for molding wire bobbins (Ga)

80 Injection molding splits-tool with twice the
ejection distance (Ga)

81 Eight-impression injection molding tool for
fountain pen caps (Ga)

82 Injection molding tool with sliding splits and
long cores on the fixed half (Ga)

83 Injection-stamping mold for a plate (Mii)

84 Five-impression spindle-retracting tool for
thermoset knobs (Mii)

85 Thermoset-injection molding tool for thin-
walled housing part (Gr)

86 Multi-impression injection molding tool for
rings in elastomeric materials (Mii)

87 Rubber buffer injection molding tool with cold
runner manifold (Mii)

88 Injection molding tool for cord-fitted plugs
(Ga)

89 Injection molding tool for a spiral gear wheel
(Ga)

90 Twelve-impression injection molding tool for
blouse hangers (Ga)

91 Injection molding tool for container jacket with
external rib reinforcement (Oe)

92 Three-impression injection molding tool for
liquid-measuring cylinders (So)

93 Injection molds for two-color
components (So)

94 Mold for water tap handle (So)

95 Six-impression injection molding tool for fixing-
nuts with metal inserts (So)

96 Injection mold incorporating a device for
continuously numbering the molded parts (So)

97 Injection molding tool for sealed electrical safety
plugs (So)

98 Injection molding tool for the automatic molding
of transport plates onto a wire cable (So)

99 Injection mold for spacer rings (He)

100 Stack molds with a hot runner system for sprue-
less molding of polystyrene container lids using
direct lateral gating (Ha, Gn)

101 Two-by-eight-impression stack mold for lozenge
box in polystyrene (Ha)

102 Hot-runner injection molding stack tool for trays
(Ha)

plastics



Fast And Dedicated

To Perfection

That Makes A Buyer 500 km Away Order His
Tools And Moulds In Helmond.

Fast, which shows in the dashboard
mould we manufactured in exactly nine
months.

Dedicated to perfection, which shows
in our proven ability to build medium-sized
and large tools and moulds for the automo-
tive, electronic and allied industries.

/

In fact any buyer in Europe, demanding
high quality tools or moulds should not hes-
itate to contact us.

Make a good start and ask for our bro-
chure. You'll get a fair impression of how
you can benefit by our capability, expertise
and reliability.

m (gim precision tooling

nagron gim bv
kanaaldijk z w. 7b
5706 LD helmond, holland

tel. 04920 - 36822
telex 51025 gim nl
telecopier 04920 - 33825



Spotting-
and Try-out Press

Fast, safe,

convenient spotting —

adapting, try-out,

injection-moulding, ¢

production-ready
moulds without

burdening
the production.

International Patents

12—-20% reduction of die making costs,
better quality, more
than 1500 machines
in practical use

Reis GmbH&Co - Maschinenfabrik

Im Weidig 1-4 - D-8753 Obernburg
Telefon 06022/4021-25 - Fernschreiber 4188113 - Telefax I|




HASCO
Standards

Precision plates and components for the con-
struction of injection-, compression- and die-
casting moulds.

Accessories for mould-, toolmaking and for

production. ~...the obvious choice
Electronic measuring- and controlling devices . . .
for temperatures and pressures. for efficient mould maklng

]
HRSCO-standards are available off-the-shelf around the world with international ———
aftersales-service. Please contactusforyournearest HASCO-agent. I—
—l

Headquarters: D-5880 Liidenscheid - P.Q.B. 1720 - Tel./Fax (02351) 4321 - Tx 0826842 HASCO



High Duty — and Precision
Moulds

for
Injection, Foaming and Hot-Pressing

(Dimensions approx. 1X2X1 m)

Own Design Office, Use of CAD/CAM since 1980
Latest Computer Supported Measuring Equipment
Specialized Product Oriented Production Groups
In-House Heat-Treatment and Metallographic Controls
Test Presses up to 160 tonnes — Work Progress Computer Controlled

If you look for a mould partner in Central Europe call on:

Metallurgie Hoboken-Overpelt S. A.

Moulds- and Tools Dept.
Fabrieksstraat 144

B-3583 Overpelt (Belgium)

Tel. (0)11/641904 - Tx. 39061

@ thermo-couples

@ connecting systems for
electronic temperature controllers

@ electronic temperature controllers
@ complete temperature control racks

Plastifizie_r- und
Verschileil3-Technik Arenz GmbH HeidestraBe D-5309 Meckenheim Telefon (022 25) 4071 Telex 08 869947 ds an
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Engel does not only manu-
facture injection moulding
machines. In our own tool
room, employing 40 qualified
tool makers, equipped with
most modern machinery,
moulds for all applications and
for all kind of materials are
being designed and manu-
factured.

The know-how of our mould
makers combined with our
experience from machine
building guarantees the pre-

HELLO ...
SCHWERTBERG

7171-0

SELECT THE
RIGHT NUMBER

THE PUSH

OF A BUTTON

cision and function of these
products.

Complete plants, working fully
automatic, e.g. for multi-colour
keys in function groups, in-
cluding take off and placing
and quality checks eliminate
subsequent operations, saving
costs and assuring an uninter-
rupted assembly line.
Machine, mould and handling
systems derived out of

one source using common
principles.

Why don’t you call us,
Schwertberg 7171-0 - our
mould makers are at your
disposal at extension 380.

ENGEL

LUDWIG ENGEL KG
Maschinenfabrik

A-4311 Schwertberg, Austria

Telefon (0 7262) 7171-0
Telex 02-174521
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Comprehensive Guide,
SPE-sponsored, and
up-to-date reference
on plastics materials
and technology

By Dr. H. Saechtling, Frankfurt. Approx.
600 pages, 117 illustrations, 109 tables.
1983. Hardcover. SPE-sponsored.

ISBN 3-446-13668-1.

This is the international companion to the
famous German "Kunststoff-Taschenbuch”
which has sold almost 150,000 copies in 22
editions. While sharing the basic concept,
it has been designed from the beginning for
the world market. The international plastics
engineer and specialist will find in it a well-
balanced description of the differing techni-
cal and commercial developments in the
field of plastics worldwide, showing similari-
ties and pointing out differences.

Allimportant data quotedinthe text orinone
of the over 100 tables, charts, or diagrams
are given both in US units and in Sl units. This
allows immediate comparison of technical or
economical data expressed in either units
and measured according to different stan-
dards (ASTM, DIN, ISO etc.). No other refer-
ence book offers this facility.

The index of trade names is up-to-date, real-
ly international, and very comprehensive. It
confines itself consistently to plastics raw
materials as well as selected semi-finished
products.

The ’International Plastics Handbook” is
probably the most reliable and complete
documentation of its kind. It is a comprehen-
sive guide and up-to-date reference on plas-

._ | -ixi:térigaﬁiona;
| Plastics

tics materials and technology, and on its
own, worth several times the price of the
book.

Target Group

The entire plastics industry - all engineers,
technicians, designers, chemists, physicists,
polymer scientists in all branches of the indu-
stry. University, technical colleges, research
institutes and laboratories. All plastics and
polymer science organizations. Standards
bureaus.

CARL HANSER VERLAG

P.O. Box 8604 20 - D-8000 Munich 86, FRG




High density
eating elements

High power density cartridges
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F. Johannaber
INJECTION |,
MOLDING
MACHINES
A User's Guide
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MOLD MAKING
HANDBOOK

For the Plastics
Engineer

Edited by Klaus Stoeckhert

By Dr.F.Johannaber, manager,
Technical Machine Laborato-
ries, Plastics and Coating Di-
vision, Bayer AG, Leverkusen,
W.-Germany 295 pages, 166illu-
strations, 31tables.1983. Hard-
cover. ISBN 3-446-13575-8.

This book presents a detailed and
succinct description of all the
majorelementsandfunctionsofin-
jection molding machines. Special
emphasis is given to the perfor-
mance data of various types of in-
jection modling machines. The
comparison  between perfor-
mance and technical data is uni-
que for reference works on injec-
tion molding machines.

The book covers the injection unit
with screw and cylinder, various
types of clamping mechanisms,
drives, hydraulics, and process
control instrumentation. In this
manner, the book provides an
excellent survey of injection mold-
ing machines currently available
on the market. Also, machine
designers and construction
engineers can obtain usefuldesign
details.

A comprehensive list of machine
manufacturersin the USA, Europe,
and Japan with detailed informa-
tion on machine type and size
concludes this invaluable referen-
ce book. “Injection Molding
Machines” is a Guide in the true
sense.

By Dr. K. Stoeckhert (ed.) in
collaboration with 21 experts.
Approx. 484 pages, 350
lllustrations, 10 tables. 1983.
Hardcover. SPE-sponsored.
ISBN 3-446-13629-0.

ThisHandbookisacomprehensive
manual for mold construction. All
the major processes used for the
manufacture of plastics parts are
described in detail.

Molds are often designed and/or
built by the plastics processor. In
many cases, the mold making
facilities at his disposal are animpor-
tant precondition for the produc-
tion of high-quality moldings. The
contributors have endeavored to
describe, inconcise form, the most
important mold making guidelines
and to present the latest technical
developments in the respective
plastics processing techniques.
Wherever possible, US standards
have been used instead of DIN
norms.

The presentation is not restricted
to a single technique but enables
reference to made to and conclu-
sions to be drawn from other, more
or less, related processes. This
comprehensive and concise in-
depth review of méld construction
for all major plastics processing
techniques will prove extremely
useful for engineers, designers,
processors, technical salesmen,
and students interested in all
aspects of mold construction.

Krause/Lange/Ezrin

Plastics Analysis
Guide

Chemical and Instrumental Methods

By Dr. A. Krause (t) and Dr. A.
Lange, Dynamit Nobel, Trois-
dorf, and Prof. Dr. M. Ezrin,
Institute of Materials Science
atthe University of Connecticut,
Storrs. 364 pages, 38 illustra-
tions, 38 tables, 84 spectra.
1983. Hardcover.

ISBN 3-446-13587-1.

“Plastics Analysis Guide” covers
both chemical and instrumental
methods of analysis of plastics.
The book is intended primarily for
those who deal with polymeric
materials in the production,
conversion, and utilization of
plastics, and who may require
analysis of resins, polymers, rub-
bers, plastics, fibers, or finished
products for the purposes of
product development, quality
control, troubleshooting, or com-
petitive analysis.

There is an extensive listing of
ASTM methods as well as many of
the German DIN methods. Using
the 84 spectra with the spectra-
structure correlation chart and the
flow chart, most polymers encoun-
tered in practise can be identified.
Chemical analytical methods are
given for the qualitative and quan-
titative analysis of most of the
common polymers. Included are
many tables of useful data.

This is a practical volume with a
wealth of information, data, and
examples to guide the plastics
technologists in the analysis of a
wide range of materials.

Hanser Publishers, P. O. Box 8604 20, D-8000 Munich 86, FRG




To find ways and means must
not always be expensive.

Manufacturing injection
moulding machines for
components in the range
between 0,1 - 180 g shot
weight, we would not know
of any problem our ALL-
ROUNDERS® could not
handle, no matter whether
talking of thermoplastic,
thermosetting or elastome-
ric materials, insert moul-
ding, liquid silicone rubber
two-colourorintervalmoul-
dings.. ..

Both ALLROUNDER®
with toggle clamp system
and fully hydraulic ALL-
ROUNDER®, New Gen-
eration type with compu-
ter comfort, are most ver-
satile with up to 7 dif-
ferent working positions,
offering easy working
with different moulds.

The ARBURG Service also
includes:

agencies all over the world,
training, technical courses,
expert advice, quick spare
parts service, servicing cen-
ters, moulddesignand mod-
ern tooling department, as
well as important technical
informationbydistribution
of the "ARBURG heute”
review.

If you have the idea —
ARBURG stands by with
know-how and equipment.

ARBURG — a modern and
dynamic private enterprise
shows you the way to tech-
nological future.

REBUFE

Kunststof{-SpritzgieBmaschinen

Zl

Maschinenfabrik Hehl & Soehne
GmbH & Co. KG - D-7298 Lossburg
Federal Republic of Germany

Tel. 07446/190 - Telex 0764250




We are producing precision moulds
weighing up to 1,5 tons, for the most
various industries. The tools are
designed by experienced designers in
our company.

One of the main fields of our mould
construction activities is the construc-
tion of high-performance moulds of a
modular design consisting of many

individual parts manufactured with
the most advanced production tech-
nology so as to guarantee optimum
precision. This means that the
elements are readily exchangeable.
Testing of moulds and series injection
casting using own machines is also
possible at any time.

Being a specialised firm for the production of operating media, we have been
working since 70 years in the following additional fields:

® Cutting, punching, and precision blanking tools

@ Special machines and fixtures

@ Assembly, cutting, injection

With our 210 employees, we are developing moulds of extreme precision,
tools, and special machines, all of which are tested and/or subjected to trial
operation prior to delivery so as to meet the highest standards.

SCHMIDTCHEN & CO

Paul-Lincke-Ufer7,1000Berlin 36, Telephone (030) 6182091, Telex 183196




