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Role and Type of Mould EEM{FRARAE

1.1.1 Mould Role in Industrial Production #EEE T W 4EF=hp{ERH

Mould (mold) is the foundational process equipment of industrial production, is the
mother of industry. In industrial production, all kinds of parts or products are obtained by
machining or mould forming, including mould based on their specific shape and through cer-
tain way makes raw materials conform to the required shape parts or products. For example,
stamping and forging are acquired by the way that metal materials occur plastic deformation
in the mould. Metal squeeze casting, powder metallurgy parts and non-metallic products such
as plastic, ceramic, rubber. glass etc. . the vast majority are in mould forming. Because the
mould forming has characteristics of high quality, high yield, save material and low cost, so
the mould has become one of the important process equipment that is used most widely in
modern industrial production. That technique and technology is used in mould forming so
that processes parts have been used extremely extensively in various fields of national econo-
my, especially in the automobile, tractor, aerospace, instrument and meter, machinery
manufacturing, petrochemical industry, household electrical appliances, daily necessities of
light industry and other industrial departments. The products with mould have high
precision, high complexity, high consistency, high productivity and low consumption, is
can’t be matched by other manufacture methods. #ER T A= EM T %L, BT
Wz, Tk A=, FRFHE RSN TSR RIE mikEs, KhER
2 DL H A E TR ROF 8 o — & 19 75 A E A B RO 7 & BT R B AR B F RS0 sy . flhn, b
MG REd hERBRE T ESRMHHERBEAZEBETEEmMRBOGE S £BE
W, BARIGEFHFLLEBE, BE. B, RBESEESES G, 4R EHARER T
MRS H, B THEAEREREALE, &/, AMERANTEL, FUEES B SR Tk
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AR ERHEAN  ENERTZR&Z—., AHEABERN TERENERMTZCER
REFAANSE, FHRERE., AL, AEMX. (UL, PILMEE. Al T, %A
B, RTHASSFT LRSI AT ZMAH. AEEAHGEENEREE. B8
REE., BB, S4TSR AREFE, AN TS 7 B A RE LA

According to the prediction of the international technology association, in industrial field
in the world, 75% of rough machining of the mechanical parts and 50% of finishing parts can
be complete by mould. In the meantime, the mould is “benefit amplifier”, the value of the
final product with mould, is often several times or even one hundred times of mould’s own
value. HRYE EPrA= = H AR UL BT, FE 5 Tolk A= 7= . FLAREE (K0 T 8% 75 %6 Al
Kain TfY 5020807 LA RBE Bk SEM . [RIRY, R R “BEs MoK, B E A ™ 1) s
B, EEREA A SMEMILHHEE LA,

The high-low of the mould manufacturing technology level has become one of the impor-
tant marks which measures manufacturing level of a country, because the mould decides the
quality of products, benefits and development capability of new product in a large part. Not
only that, but many of the development of modern industry and the improvement of
technical level depends on the development level of die and mould industry in a large
part. Today, die and mould industry is gradually becoming independent industry to keep pace
with the machine tool industry, become an important part of modern industrial production
and technology development direction. become the important basis for the development of
national economy. MEFIEFERKFEHAEE - TEHEIRGEEKFHEEHREZ—,
oA EAERKREE FRER MR, B~ SEF RS . AMUntt, 2348
Tk RAMBEAKFARE, FERRKEE E#HMPORTHEA T MR RKE, M4, AR
Wk IEZ A B 5 HLK Tl 328 S 3K B9 M S2 ATalk s R 40 Tl A8 7 8 B B2 AR o F T 2
RIEMI W, AR E RS T & R B A

1.1.2 Mould and the Type of Mould #EEREERIHKEE

Mould is made of the mechanical parts. It is a forming tool that with match of the corre-
sponding pressure forming machines, such as punching machine. plastic injection machine,
die-casting machine, etc. , can be directly changing the shape, size, position and nature of
the metal or nonmetal material, makes them forming qualified parts or semi-finished prod-
ucts. MARBVMBAMBE, E£S5MMAEDRIEILK CnrbEIL, BEESIL. E
#HOL%) HEAR, THESEZESEBESEEEBMERER . R, M &R, 20
T & i 44 B0 B B RUE T B

Mould is basic process equipment of the forming parts of metal. plastic, rubber. glass,
ceramic etc. Many parts must use mould to take shape. Mould used the flow and deformation
of materials to get the parts with required shape and size. so it can realize less chip. non-
chip, saving raw materials. HEENRESE. BH. BK. 38, MESFHEOER TZ
¥&., RGO AEEARIE. ERERAME MRS, BIEEE &R 8
i, EgrTsEsouE,. EUE. 4T EME.

Many different kinds of mould are there. According to the forming characteristics of the
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material in the mould, mould can be divided into two types of cold die and cavity mould. &

HEFEMRZE . b RHEBE o B 0 a5, BT 300 v e S 2 Js A i K S A

Processing Technology of Mould EEBH ki

1.2.1 Technical Requirements of Mould #&EERFRARER

Mould is an important process equipment in modern industrial production. Compared
with other mechanical products, mould has specific requirements for design, manufacture
and use. which are illustrated as follows. MEEAERIMR T AR EE T 234, S5HAM
PLB™ S AR E . BERZE ST, il . AR Rk R, BRI,

(D Mould parts should have high strength, rigidity, abrasion resistance, impact resist-
ance, hardenability and good cutting processability. & ELZE {4 W BLA5 % /& /O 58 BF . W BE .
S P 1 e VAR T MR G 6 B

@ Precision demand of shape and size of mould parts is high, requirement of surface
roughness value of mould is small. HREZHHIER, RPAFEERS, RoHEEHEE
KK

(3 The standardization of mould parts. The standardization of mould parts directly affect
the mould manufacturing cycle, manufacturing cost and manufacturing quality., with the de-
velopment of the mould manufacturing technology, a growing number of mould parts will
use a standardized production.  #EEZR (bR AL . A B Z 0 0 bR 1k B 4 i B A A 1Y
i SR L A R B BEE R LR R M R R B B R BB 2 R H AR
AL =,

@ Mould should have reasonable clearance between punch and cavity die. FE ™, M
L 2 [ 13 B A B (] B

1. 2.2 Mould Manufacturing Process EB#IiET =312

Mould manufacturing process includes five stages: production technology preparation,
stock. machining parts and components, assembly and debugging, test and appraisal. #f&E
HE T2 ds 5 MR B B AW S, &R, T4, A mI, 2 E s Al

(D Preparation for production technologies stage. In this stage, all preparations for the
production and the technologies are made before the mould production. It is the foundation of
the whole production, having great impact on the quality., costs, schedule and management
of the moulds. This stage is featured by different aspects of work about the mould, such as
the empirical research and design, process design, design and production of the special pur-
pose processing equipment, preparation of various production information, formulate of ma-
terial consumption norm and norm of working hour, estimation of mould costs, and organi-
zing production. A PRI ARUE & By Br, B 58 AUBE HL PR SN AR PR R A 4% T A PR AT R
MR T, R84 HREM, MEERRE ., fid, #EMEMEAERPEmW, £
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RSB TEQEEAE SR MREFRRT, TZRITMEH T 2SNt 5HE, &
A = BB ME A . A RE S BURIN T A s AU L R LR A B LA R A P A R

@ Stock stage. To determine the mould part blank’s type, form, size and the related
technical requirements. &R E. MEREAEZTHEEMWME. BEX., KADAEAXHEAR
2R,

@ Processing of parts and components stage. This stage includes mould machining, spe-
cial processing, welding, heat treatment, and other surface treatment and so on. &, #H
PRI TR B, A0S BB HLAIN T AR T, KR AL R A R T AL 3 AE

@ Assembly and debugging stage. Include the assembly of parts, final assembly. de-
bugging and marking, etc. AKX B, AAEHERE, B HXMITIRIC%.

® Test and appraisal stage. To make a evaluation of rationality and validity for mould
design and manufacturing quality, determine whether the mould can achieve the desired
function. BN E BB, XA B BT Kol i B s B S IR P p9 R AN, HERL R R
7 fE 35 2 WU R h RE K .

It is evident to see from the above process that the mould production process is compli-
cated. In order to facilitate the organization of production and improve labor productivity,
there is a development trend of modern mould industry towards automation and specializa-
tion, which does not only make the factory production process simple, but also helps to
guarantee product quality, improve efficiency and reduce costs. H i dfFEAHMER L, &
HEEfamdBEMYE L., A TEFASUEMEETahAE R, MAKRE T L%
REHZANL,. Tl i, HEE T WA SRERER, M TRIERE., =E%
LR AR AR

1. 2. 3 Mould Manufacturing Characteristics #HEER#&EHF =

Strictly speaking, mould manufacturing belongs to the category of machinery manufac-
turing, but even an enterprise with powerful capability of machinery manufacturing may not
be able to undertake tasks of mould manufacturing; it may be still harder to produce high
quality moulds. This is because mould manufacturing is difficult and has many particularities
compared with general machinery manufacturing. 4% 3 U, 5 E i & 0 J&@ VLA & 09 78
W, {ELRPfE R — LA 6 S BB 0 BOR B Al oK A0 BE AR HH A EL GG AR 55, B PR AIE A i
R EER, XERNEAGEEER K, 5 MBS S, AR,

(@D Mould parts have complicated shape and high processing requirements. #& ELZE {41
RER, MTERE.

@ The processing process of mould parts is complex, and the processing cycle takes
much time. The processing of each part requires the cooperation between several machines,
workers, workshops or even in collaboration with factories to complete. AL EZE{F I T i ##
B, MTAHK. 8— T FEHNTFEAZEIR, 24HTA, 2AEEREEZAH T &
7] PiME 7 1K

@ Mould parts processing belongs to a single small batch production. Therefore, in

terms of its process, should have the following characteristics. #HZ 400 T J& T B4 /Mt
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AR, ik, T ZgfkdE, MASUT LA,

a. No or less use special tools. as far as possible the use of general tools. AR/ H
EHTH, RERHEHTHE,

b. In principle, by general cutting tools as much as possible to avoid non-standard cut-
ting tools. JEW| ERAGEMJIE, RAlfEktRdEtrE T A,

c. As far as possible uses the generalduty measure tools for test. RA[FERHEH & A
o o

d. Mould processing mostly use the generalduty machine tools, and rarely use dedicated
machine tools. A& Hfn TR ERE LR, MR EH L HILUK.

@ Mould processing precision is high. Mould machining accuracy is mainly manifested in
two aspects: one is the processing precision requirement of mould parts is high. the second is
the interrelated parts with high cooperating accuracy. MHEMTHEES . MEMINTHE £
BERAEM Ny HE: —REAZHEAGHN TR EZRE, —2MERKNTHHEGHEER
K.

(& Mould parts need to be repeated making repairs and supplying replacements, and ad-
justment. The mould after the test, according to the test case, need to adjust the mould
shape and size. For the convenience of replacement and adjustment of mould parts, in pro-
cessing process, sometimes put heat treatment and surface treatment into last of parts pro-
cessing, i. e. after the test. HMEZRMHTFTREMBR. A%, HAEKEE, RI\XEFL,
TEBAABEENERER S, AT HEREFHEAER. W, mTa8S, At
B, RS TFBEFTHANTHAREE. MRS,

© Considering the influence of wear and expand on heating and contract on cooling in

the working process of the mould. in the mould parts processing, often consciously control
select direction of values of mould parts. % [ HIE T VE ik #2 b 59 BE 151 B 34 Bk v2 4 69 52 )
FEE A0 T, WA T TR B R B BB T (]

1.2.4 The Compiling of Mould Manufacturing Process Planning
EEFIETZMENRH

(1) Mould Manufacturing Process Content #E#l#& TZAE

Like other mechanical processing technology content. mould processing technology
work content is as follows. SHABHLEIN T TZAE—F, BEENTH TZ AR TEN
HWE,

(@D Compiling process documents. Mould process documents include mould parts pro-
cessing technological procedure. key points of mould assembly process or technological pro-
cedure, list of raw material. purchased parts list and cooperation parts list, ete. Zifil TZ
X, EEATZXHFEQFEESHEN T TZAE, RARR LZE AR TZARE. FEH
BB A4 T SRS U T RS

@) Design of secondary tools and formation of their processing methods. Secondary tools
refer to all types of special tools used in the machining and assembling of moulds. Such tools

are normally designed by mould technicians who are also responsible for the formation of
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their processing methods. T HAYBIT AT 24l . — & T H I 15 T 1 2 L 452 B i
FrAMEMERTHR, JEEHMN " KTH, —HEE T 28 AR AR 7 3F5% 4
TZ.

@ Processing technical problems of machining site. b3 il T B35 £ AR 8] 5 ,

@ The punch test and pressure test for all kinds of mould after assembling is an impor-
tant link of the mould production, mould process technicians and other related personal
through the punch test and pressure test, analyze technical problems and propose solutions,
and make the right conclusions for the final technical status of the mould quality. & F 4% B
FER I 22 Jm il b AL R B A P BB IR, R T 2R A SR A A 56 A 51 1 i
MR, A BT A (] R R4 A e 58 . e KoL A i 2 R R R S M E W 4 8

(2) The Compiling of Mould Manufacturing Process Rules £ H. il & T2 K0 A% (1) 4 i

D The concept of process rules. Process file of stipulating manufacturing process and
operation method of products or parts called process rules. Mechanical machining process
rules should stipulate generally process contents, test methods, cutting parameters, the
time quota and used machine tools and process equipment, etc. Reasonable process rules have
the very vital significance to ensure product quality, improve labor efficiency, reduce raw
material and power consumption, improve labor conditions. T Z 8 AYMES . FLE P2 ) a8k
T KIS T 2 R T S5 W T2 SRRy T2 . HLAOn T T 2R — i Bl T
FRMTASE., Wk, UHIRE., o E e R RAEM T2 %%, AHNTZ
AR X ORUE P B . $R T SR FRIRIE AR K i FE . B T AR S sh RS A+
STEENE L.

@ The role of process rules. Process rules are established on the basis of summarizing the
practical experience, on the basis of scientific theory and the necessary process test, reflect the
objective law of processing. It” s role in the production process has the following several aspects.
TEARMEN ., TEZMBRRIE S LREmMERM L, RIER MR ZER T 2R )5
HITH, R T M A A, HAEA = R b i R LA LA .

a. Process rules are important technical documents for guiding the production.  T. 25 #l
TR A 7 1Y B BOR SUf

b. Process rules are the basic foundation of production organization and management.
TR R A P H AU A 7= 8 B T AR B B AR A

c. Process rules are the basic data of construction or expansion of the factory or work-
shop. TR B ety s T.) 4 (8] i) BE A B L

@ The principle of making process rules. The basic principle of compiling mould manu-
facturing process rules is under certain production conditions, to make sure the production
with the lowest cost and highest production efficiency, to work out reliably the conform to
the requirements of the design drawings and technical requirements of product parts. A rea-
sonable process rule must reflect the basic requirement of the following aspects.  #il%E T. 2
MARREN] . HE T2 AR 0 B A BN R A — i M A = 45 . B il (9 T 20 R0 B AR TIE LA
ARG B AE 7 AR R B R 2R PR ROR, AT EE M N TR AT A T B AR EOR R R R R E
. — M EHEE T 2B AR LU JL 7 ) A 2R,
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a. The reliability of the product quality. 7= i & A0 ] S0,

b. Advanced technology. T. 254 KA,

c. The good economic efficiency. R FR M,

d. The good working conditions. B ¥ 8957 30 51 .

@ Mould manufacturing process rules preparation steps. Mould manufacturing process
rules establishment steps are as follows. M E&IE TZMBERGI AR, MERETZM
Pdmfilr LB T .

a. Mould manufacturability analysis. #&E T Z ¥ a4,

b. Determine the workblank form. #ixE BHER,

¢. Protocol process route. JUE T2 2,

d. Determine the machining allowance of each process and the process dimension and its
tolerance. #HE® LFMMTRE, B TFRTEHEAZ.

e. Select using machine equipment and tool, fixture and measuring tool and auxiliary
means in each the process. HEHEX THFMAMIIKES LA, €A, EEMNEH THE.

f. Determine the cutting dosage and time quota. i 5 ¥ HI| FH & Kz s} [a] 52 401 .

g. Fill in the process documents. 5 T2 3044,

1.3 Process Method and
VlEhEsERIRE 000

1.3.1 Manufacturing Method of Mould #EERI$IiES %

Mould manufacturing refers to the production of moulds. It comprises of two
procedures. First, material used to make mould parts (normally metals) is processed with
certain manufacturing equipment and technology and is changed in shape, size, relative posi-
tion, and quality to become the mould parts in accordance to the requirements. Second, these
parts are matched, positioned, connected, fixed, and assembled into moulds. #& Bl & &
TR EE, EEEPNLER, 5%, E—ENHEEZMEE TEZRXET, BEX
MAZMHME (—AEBMRD #HiTm T, UBEEBR., RF. MEXAEMER,
HZRAMFEERMERETMN, KR, BEXUTHERE., S, EEE5FEE. XA
AR,

Major methods used to process mould materials (metallic or non-metallic) into moulds
include the conventional mechanical processing, special processing, and plastic processing,
casting and welding. KFEEME (&RBESRE) MTREEMFE, ETE2AHE AL
T, FER N T LLRCSBYEIN T, $5iE FEE I T k%,

(1) Conventional Mechanical Processing & ¥LALAHIN T

Conventional mechanical processing (i. e. , the traditional cutting and grinding) is an in-
dispensable, important processing method in mould manufacturing. Even moulds are manu-
factured with other processing methods, some work is still done with cutting or grinding,

such as the mould base processing, mould blank processing, moulded surface processing and
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hole machining. H AL T (BIMES MUIHI 5 B Hl i T) 248 5§l i o A af S gl —F
BRI T, BP0 T Rk A, 7 R U A T S R
TAE. GBS T, BEERin T, AR B T LA &L hn T % .

The obvious advantages of the conventional mechanical processing are its high
machining accuracy, high production efficiency, and adaptability workpieces of different
shapes and sizes can be manufactured with the same machine and tools. However, it also has
several disadvantages. It is slow to process workpieces of a complicated shape; it is difficult
to process hard materials; its material utilization is not high; it requires a skilled operator. In
spite of all these, the conventional mechanical processing method is still the principal pro-
cessing method in mould manufacturing. W ML T8989 B85S B THE & . &%
B, 1 EL A AR R HLAR A T E R LU TR & AR AR SR T HR . B R AL T
FEMTERBICRES, Hn T HERE, M edxELIm T MHEWFIHEARA: mH
EESRARAGHNIRIETA. BEMM, 7ERE R G &SP F AU I TR R FELan ¢
FE.

(2) Special Processing $Ff0 T

Special processing. also known as electric processing, is unconventional machining.
which is different from the conventional machining method. Broadly speaking, it refers to
any processing method that does not use tools harder than the workpiece or exert obvious
mechanical forces during the machining process, but directly uses electrical energy. chemical
energy, sound energy. light energy to remove redundant parts on the workpiece in order to
meet requirements for shape. size and surface roughness. It includes the electric spark form-
ing processing, wire cut electrical discharge machining (WEDM), electrolytic machining,
electrochemical polishing, electrolytic grinding, electroforming. chemical etching, ultrasonic
machining, laser processing, ete. FEF NI T 28 BT % AL N T ka9 dEE 4 1T F ik,
WHRE AN T . AT SCESRUE, FEMIN TS AR T E A T EM A TR, WA ZEEN
T AR v hn B R e ULy, TR BRI AR, fhoERE, REE. OLRESFRBR A T L E
RS, LUER—E R IBAR . R 2 0 HLRS B2 SR v hn T i . H b @ 4 W A8 BUE fin
T, BAELIE T, BAmT, ek, B@ER . ., ke, &5
T, B T4,

Special processing relative to the conventional mechanical processing, has the following
features.  FEFIN TARX T H AL T, HTFRA.

(D The processing situation has nothing to do with the hardness of workpiece, can be
achieved conquering the unyielding with the yielding.

@ Tool and the workpiece is generally not contact, don’t have to exert obvious mechan-
ical force during the machining process.

@ Processing all kinds of complicated shape parts.

@ Easy to implement process automation.

Because of the special processing has the characteristic of these precious, so special pro-
cessing get more and more widely used in mould manufacturing, and become an important

method of mould processing.
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(3) Plastic Processing ¥ M1 T

Plastic processing mainly refers to cold extrusion moulding, in which the quenched
forming mould (the original male mould) is forced by pressure into the blank made of steel
or other soft material without previously undergoing hardening treatment, leaving a
duplicate shape of the original male mould on the blank, and producing the mould needed.
PN T EEZ R FERIE, B G MR (JEFEED) SRA I R A K17 fk b
MR CR A MR N, R B A R B BV TE SR AR IR b, B R
BH

Cold extrusion moulding method has several advantages. Moulds obtained through this
method do not need moulded surface finishing. so it saves time and material. It can be used
to make moulds with different moulded surfaces in precision and so a master mould can be
used to make many identical moulds. One disadvantage of this method is that an original
male forming mould is required in advance. and the mould produced through pressure tends
to deform during quenching. &8 Gl LA LA A o % 35 R 4R 2 o sE f9 #E 5 58 4
A ORISR T, BRI B AR, W LU A R A e B AR H, BRRHE
i, BT —E R E 2 RIAR R . S R — BRI — A U i PR,
H el 5 i B 3 kit 5 5 i AT .

(4) Casting #HiE

Moulds the demand for whose precision and service life is not high can be produced
quickly through simple and convenient casting process. X F— SE¥ 5 Fl (i F] 75 4y B R AN 5
AR R, AT £ 2 P 1 80 7 {0 94 % 2ol 2 Pk il A

(D Iron casting. Moulds that are large and irregular such as the car shell are normally pro-
duced through casting. The advantages of producing moulds through casting include: it is
easy 1o produce moulds of complicated shapes; there is no limit for the size of the mould; the
cost is low; the process is well lubricated and so there is little conglutination during the
process. Chiefl shortcomings of the method are that the producing moulds have poor wear re-
sistance and poor precision. 8. BN TR EINTFRGEEAMMIBARPBEE, — K
M Tk E ., FHRRERE LA R, TURESHHREROER, R+R
ZPR® . EFHETOLE I T, AR, MRS, KED, TR B R,
Yo%,

@ Zinc-base alloy. Zinc-base alloy is a typical material used to make simple mould
through casting. It has the following advantages: low melting point. good castability and rel-
atively high precision. and good strength. abrasion resistance and lubricity the same as mild

steel. The technology of casting moulds with low-melting-point zinc-base alloys is known as



