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What is a die or a mold? A die or a mold is a hollowed-out block that is filled with a liquid
like plastic, glass, metal, or ceramic raw materials.
The liquid hardens or sets inside the mold, adopting
its shape. A mold is the opposite of a cast (see
cé.sting). One half of a bronze mold for casting a
socketed spear head, found at East Pennard, England.
Dated to the period 1400-1000 BC, it is without
parallels (Figure 1-1).

Molding is the process of manufacturing by

shaping pliable raw material using a rigid frame or

Figure 1-1

model called a pattern. The manufacturer who makes

the molds is called moldmaker. A release agent is typically used to make removal of the hardened/set
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substance from the mold easier.

Moulds separate into at least two halves (called the core and the cavity) to permit the part to be
extracted; in general the shape of a part must be such that it will not be locked into the mould. For
example, sides of objects typically cannot be parallel with the direction of draw (the direction in
which the core and cavity separate from each other). They are angled slightly; examination of most
household objects made from plastic will show this aspect of design, known as draft. Parts that are
"bucket-like" tend to shrink onto the core while cooling and, after the cavity is pulled away, are
typically ejected using pins. Parts can be easily welded together after molding to allow for a hollow
part (like a water jug or doll's head) that couldn't physmally be des1gned asonemould. . ‘

More complex parts are formed using more complex moulds, which may requlre moveable
sections, called slides, which are inserted into the mould to form partlcular features that cannot be
formed using only a core and a cavity, but are then withdrawn to allow the part to be released. Some
moulds even allow previously molded parts to be re-inserted to allow a new plastic layer to form
around the first part. : ‘

Traditionally, molds have been very expensive to manufacture; therefore, they were ﬂsually onty
used in mass production where thousands of parts are being produced.

Mold automation

Molds can be hand operated, semi-automatic or fully automatic.

Hand operated molds require an operator to physically remove the mold from the press and
disassemble it to remove the molded part. They are used for very small quantities (1-500 parts) or
parts that have undercuts, threads or other complicated features. They have long operating cycles (2-5
minutes or more) and by nature are labor intensive to operate. '

Semi-automatic molds are typically mounted in the press and require an operator only to perform
a specific operation of the cycle (i.e., remove a core, place an insert, remove the part from an
undercut). They can be \}ery cost effective for insert . molding or when quantities do ﬁot allow for the
expense of core pulls, cams or unscrewing devices. Machine cycle times can approaéh that of
automatic molds, but so can their cost. ) '

Fully automatic molds run with no operator. They may utilize a variety of mechanical devices to
facilitate part removal such as mold sweeps, air blasts, sprue pickers or robots. They may contain core
pulls, cams to remove undercuts, multiple plates, hot runner or insulated runner systems, unscrewing
devices or any number of devices and techniques to improve efficiency (Figure 1-2).

Parts are ﬁotmally finished as molded with no post operations, beyond value added operations,
required.

Mold Materials

Moulds are typically constructed from hardened steel or aluminium. The choice of material to
build a mould is primarily one of éconqmics. Steel moulds generally cost more to construct, but their
longer lifespan will offset the higher initial cost over a higher number of parts made in the mould
before wearing out. ’

Aluminium moulds can cost substantially less, and when designed and machined with modern

i2%
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computerized equipment, can be economical for molding hundreds or even tens of thousands of parts.

L Locating Ring

(ﬂ]jj———— Sprue Bushing

-

~ }—— Top Clamp Plate

T
i
T T
r r——=al lr N1
! A :

Front Cavity (A Plate)

Cavities

Guide Pin

Guide Bushing
I —Rear Cavity (B Plate)

Support Plate

Sprue Puller Pin H ] "

Ejector Pin

Ejector Return Pin

[

}—Ejector Retainer Plate

Ejector Plate

i

|

Ejector Housing

Figure 1-2 Typical mold base showing the various components ,

Notes

1. They are angled slightly; examination of most household objects made from plastic will show
this aspect of design, known as draft. 4] i) made from plastic 7 objects H/E BEIE; £
B, BATRZEBEAE, TARERSEXABRHSHSRAXTEEEIT, RITK

ZRBERE

2. Aluminium moulds can cost substantially less, and when designed and machined with modern

computerized equipment, can be economical for molding hundreds or-even tens of thousands of parts.
A when 5 BT ERIE, A48 T EiE aluminium moulds; 2AIF#ER : BMRARAF LK
SHEA, SRR AR RN TE, AEMEEEREUET. EERHLTTITY

2R E

New Words

die [dai] n. HLE

mold [mauld] n. #E,
hollowed-out ['holeuaut] a. HZH
ceramic [si'reemik] n. FJ¥&

harden ['ha:dn] v. Bk, Bk
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opposite ['opazit] n. XTFR
cast [ka:st] n. %M, &

v. B
bronze [bronz] n. &4
socket ['sokit] n. #&

v. it

spear [spia]n. F
parallel ['peeralel] n. V4748
molding ['mauldin] n. &
pliable ['plaiobl] a. THIf
rigid ['rid3id] a. F&[EH
frame [freim] n. %2
pattern ['pzeton] n. i
moldmaker [mauld'meika] n. B EHIE®H
agent ['eidzant] n. #
mould [mauld] n. &, #HE
core [ka:] n. B, %
cavity ['keeviti] n. BUfEs, Mg
extract [iks'treekt] v. Bt
aspect ['eespekt] n. 75
design [di'zain] n. #it
draft [dra:ft] n. 3REERHEF
bucket-like ['bakit] a. I
shrink [frink] v. U4
eject [1'd3ekt] v. B
pin [pin] n. 44
weld [weld] v. B#:

n. ¥4
physically ['fizik(a)l1] adv. BZ<H
moveable [mu:vabl] a. AT
slide [slaid] n. ¥R, Wi
withdraw [wid'dro:] v. i
release [ri'li:s] v. $AFF
automation [9:ta'meifan] n. B34k
semi-automatic ['semi,o:te'meetik] a. 2k 5 3
remove [ri'mu:v]v. B3, 44|
press [pres] n. KK
disassemble [.disa'sembl] v. $FF
undercut ['Andekat] n. ][ 435
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thread [Bred] n. $R4(

intensive [in'tensiv] a. AR

cam [keem] n. M%

unscrew ['An'skru:] v. BE#
mechanical [mi'keenikl] a. HLKH
facilitate [fo'siliteit] v. &5

blast [bla:st] n. B

sprue [spru:] n. PEHED

picker [' pika] n. JHF¥EDL

sweep [swi:p] n. FIHEER

runner [rana(r)] n. B

insulate [insjuleit] v. 484

efficiency [i'fif ansi] n. Z#
construct [kan'strakt] v. #JA%
aluminium [eelju:'minjam] n. 48
offset ['0:fset] v. FEIH

substantially [sab'steenf (a)l1] adv. FT4rHi
economical [itka'nomikal] a. Z¥FH)

Phrases and Expressions

raw material JF¥

dated to E¥iF]

release agent A

be parallel with 5----- W17
be designed as  F{E

mass production HLEL=
by nature WA ETIF
cost effective RIBE A
allow for %&

cycle time A

wear out JE

EXERCISE

EXERCISE 1

Mark the following statements with T (True) or F (False) according to the passage.

1. Dated to the period 1400-1000 BC, one half of bronze found at East Pennard, England is with
parallels.
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