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L forging and stamping

GJEYATEN T metal plastic working

% J&E T mechanical metal working

AIREJE  bulk  forming

#i& forging / hot forging

Wdt AR  forging technology / forging technique

Pig 1.2 forging technology / forging process

B 1. forger/blacksmith / hammer man/hammer smith/hammerer
YL plasticity

YT superplasticity

Al4EME  forgeability

P AE  machinability

w/MHJIERE the law  of minimum resistance

RFIAAZ At constance(y) of volume / incompressibility
Pigmee grain  flow/ forging flow line

W2k sliding line / slip-line

tHEA R LR 2 S R 274y Forging and  stamping Institution of CMES
HE#IE M4 China Forging Industry Association

BV 4NiE) #i&) - First Automobile Works , Forging Plant



JR AR TR

JAFF Kl raw material / material

#EL bar

FEI billet / blank / stock / bar  stock

WKl perform / preform  slug / blank / stock / billet
~&} cropping / shearing

BIY)N KL cropping / shearing

#4J] hot cropping/hot shearing

1]  cold cropping/cold shearing

PVl PRl sawing

wEE FEL band  sawing

[FA#L9% AL circular  sawing

A3 IR nicking and  breaking

#HEIFEL hot cropping

<#] gas cutting/ oxygen-acetylene cutting
LR P)#E  electric-arc  cutting / arc  cutting
¥4 B71)) precision cropping / precision shearing
WM. M5 grade of steel

JUKS  specification

"5 heat number/cast number/batch number
W5 AHS  heat code/cast code

fit"5  batch number

HiAR %A technical conditions / technical provisions / specification



FEKE  normal length

5 K JE  multiple  length

EUKE  specified length / fixed length
JHHARYEN  periodic  section  steel

mn JBCUERA S certificate  of  quality

fAH Bl substitute material

fAHARIC  substitute  mark

BT E  billet weight

HE/ANZ weight tolerance
EHRKSE  billet length
KRN 7% length  tolerance

Bl stub  bar

PMEIFI % material utilization

BRI

POt S Ve forging  temperature interval / forging
IR S  starting  forging temperature

ZHPHEE  final  forging temperature

In#GEE  heating  temperature

fry furnace temperature

temperature

PRI TE]  hold(ing) time / dwelling  time / soaking time

{rih  soaking
‘KX heating number

F# over heat

range



4 burning

et KFE scale loss/heating loss
AN R . E AL scale / oxide  skin
n#  heating  furnace

KAE#H#e flame  heating

KIgdr flame furnace

AU, %S pusher  furnace
3k Rl loading

OB R} unloading

=AW FX"  batch-type  furnace
)R rotary hearth furnace
HAKdr rotary body furnace
HLN#%  electric  heating

&N IN#A  induction  heating

HBHY"  electric resistance furnace
DICEAINF  scale-less or free heating

T reverberating  furnace
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Wit die forging / closed-die forging / impression die forging
FFAMH  closed-die  forging / impression die forging
X LH#,  no-flash die forging / flashless die forging
HEFE  closed-die forging / impression die forging /drop forging /stamping
WENUBE  mechanical press forging

4 upsetting / heading

TG KU no-flash  forging

TCRER A no-draft  forging

B f  forging / workpiece

WA EE  forging weight

W conventional forging

Kt (NZE) A+ close-tolerance forging

#i& T~ forging process chart

T.J¥ operation/ process / procedure

T.20 process step

Tt blow / strike

W& forging drawing

T4 machining allowance

B, % upsetting / heading

Bl upsetting

J&Jm  flattening

LM scale-breaking



K T2 drawing / elongating / fullering

P JeEH3k  tong-hold drawn / tagging
BT  edging/edge rolling / gathering
L T2  bending

Hl¥h T2  pre-forming

AR El  gathering / pushing  up / upsetting
HEJL R taper upsetting / coning

F (W) # blocker-type forging

T4 pre-forging / blocking

24 finish-forging

IR I re-striking

AL parting  line

BRI . PO OBRNE  draft  angle
AR outside  draft

NIREES  inside  draft

HARPAE M natural  draft

AHECH A FH  matching  draft

HME A corner

WIE M fillet

KiAFPHEI /A all radii not specified
JSFHA8 Sy all  dimensions  specified form  intersections
W% forging form

—KlZ 4 multi-forging on one billet (bar)



—FEPE two at a time

—HZF multi at a time

k¥ turn-end forging

—:kZAF multi-forging in one heat

FTEMS . 5 LA S 4 raise part No. heat code and die No.
here

FRyERHAb 4 unless otherwise noted

Mol Yk, KOk

MIER?  punching the wad/punching the slug
MFL  pierce

HfL non-penetrated hole/blind hole

%} wad / recess / slug

P]ill  clipping / trimming

kil flash

WAy Kill. R4 KM flash  extension / residual flash
P)ihsk. Kilizk flash line/trim line

I  forming to size

P flattening / planishing

K{H straightening

fi s+ JEE coining / sizing

KIE  sizing / setting

AR cold  sizing / cold  setting



#AZIE  hot sizing /hot setting
JE*F-  palming / flattening

F&4&  planishing

B Je T H

Wi forging die

FERE  hammer forging  die

it die block

E#E top die/upper die

A% bottom die

AL flat die

Biffig, A% impression / cavity

IR ABORL  single-impression  die

Z B multi-impression  die
HlAMLfE  blanking impression
BfHE  upset place/upset die
KA drawing  impression
5  drawing face

JEf  flattening face

WM edging  impression / gathering
A bending impression / bender
e forming  impression

KEMiE  fullering  impression

impression /edger



B die forging impression

EEFF&  cleaver divider / splitter

Ti# i blocking impression / blocker / mould impression
T misalignment / pre-mismatch

L (¥ B buster / rougher / blocker / pre-blocking  impression
ZUPBRE  finisher / finishing  impression

DIWriE  cutter / cut  off

KLk flash  cavity

Kil#F  flash land/flash saddle

Kil:  flash gutter / gutter

KIUMFRREE . RIUMFRSE  flash land  depth/flash saddle depth
KM g flash land  width / flash saddle width
WA kIL  corrugated  flash

FH JJ74  resistance slot

PEAE hot  forging  drawing

W 4§ % contraction / shrink scale

# S hot  dimensions

W% 4%2  edge  R(radius)

B lock

[F 80 circular  lock

&0 lateral lock

1EHERHT counter  lock

a1 sideway(s) lock



FEF]  comer lock

ML parting area/die parting face / parting plane
7kiiH die contact area/beating area/ striking surface / cushion face /
die face/kissing face

i )Z  shank / dovetail

M0 centre line of dovetail

HEFE  keyway

M LLZ  centre line of  keyway

1O gate

Feld sprue

Fé1E  runner

oM RIS match  edge /match line / setting  edge(face)
HEfL handling hole

WAL center of forging die

Fifiir.ty center of impression(cavity)

FEpEHED) . FUAEAHE  arrangement of impression(cavity)
ILJERLEE  intermediate  die  socket

PR upset  forging  die

FERIUIEE  grip  die / grooved  die

VBEEZIEE movable  die

PER ] E A stationary  die

PRk P4 punch / heading  tool

"MAEAN  punch  shank



YRR punch  insert

UIBLEEEL  die  insert

TR gathering impression

7 fLBfE  piercing impression

P)ILtE  trimming  impression

R4iFiE  necking impression

P12 expanding impression

AR [E % punch holder / heading tool holder
EARMR . BUPSM stock  gage(gauge) / gauge plate
Ja4tk  back-plate / rear slop

FET core

HEAfL vent-hole / air vent

BLHE  bolster

BEHURL, BEHR  inserted forging die/die insert
[ Jjl#  shrink ring

3%  guide bushing

$HE  pillar / guide pin

IiFF  ejector / knockout pin

JEM. HEE clamp / clamp  block

#H My plate / pedestal plate / wearing plate
PJIORE  trimming  die

AR piercing  die

K cold forging  drawing



AL die

L, #Psk punch

Pliarihsk. U1y BE trimmer  punch / punch
A 2B punch  holder

PIIAMIEL, P)IL7] 10 trimmer  blade(s) / blade(s)
U454 blade(s) shoe

MALEN ML nest  die

SEM compound  die

PEAHE  progressive  die

HUEMR  stripper

BLIEAE  sizing  die / straightening  die

fi A, HEOAE  coining  die/ sizing  die
B rolling  die

AW IEEL  die  segment/rolling segment
BEEPAMEE S weld repair of die
BEEBH N T, BEARIH  re-sinking and reworking of die
WA dr  die  life

o H % (e fE)  die  proof for inspection / casting
inspection

FiY  master / plaster / pattern / model

FEMR  template / former

B key

#t  dowel /locking pin/locking key

pattern  for



B A shut  height

B G BN A S minimum  shut  height

BOGEAZE PO R Sk

Wit /A 2= forging tolerance / tolerance for impression die forging
i€ A Z K ZE  information required in determining tolerance
PR E A R0 shape complexity factor of forging

MR RE  difficulty of material

IREER TR shape of die line

INZESEZ tolerance  grad

WA AP nominal dimension of forging

JEFE/N 7 thickness tolerance

&2  die closure tolerance

i
)

5

N
Pt

WL mEEAZ  length . width and height tolerance

&

#: die wear tolerance

.
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s
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i
%
M

22875 mismatch / match  tolerance
O E/S 7 tolerance for centre to centre dimensions

VI E A Z  platness tolerance

i

RN TE straightness tolerance

FRA RN VINIRE N2 residual flash and  trimmed flat tolerance
T IRy 7% ejector mark tolerance

RGN %  surface tolerance

B¥JE 2= difference in wall thickness



MFLAZE  pierced hole tolerance
[A]5l & /s 7= axiality tolerance
P& . P8 lap / overlap / fold
BN ARFEH  under-fill
BUBAN AL under-pressing
FRIAGE  surface  imperfection
FAEST scale  pit

AZ . distortion / deformation
FH. R burr/ fin

MR void

LB vent plug

Ly eccentricity

HHIE K2 intermediate  inspection
MBI AY  patrol inspection
AU EE visual  inspection
%Ak final inspection

fh#:  random inspection

HAR B IS Ty

Z B8 multi-ram  forging / multidirectional ~ die
Fh 2L precision forging

HZERIH  croe forging

8% combination forging

forging



PrIEHiE  extrusion forging

P5H  extrusion

IEFfE forward  extrusion / direct  extrusion
F5HE  backward extrusion / indirect extrusion
HA4H ) combined  extrusion

H®  roll forging / reducer rolling

HIE . roll forging of blank

JESE  finishing roll  forging

BEIR  ring  rolling

R4l cross wedge rolling / transverse rolling
HYBRIE  superplastic  forming

SHHIE  isothermal  forging

4 cold forging

HE  warm forging

JoJE NI chipless working

M ARG powder metal forging / powder forging
WABE  melted metal squeezing

HAEL  electric upset forging

FEE  swing-rolling / rock  rolling / tambling
gk turn-rolling / rotary-rolling

& radial  forging



ERzf:S

H# open die forging/flat die forging
JEHH#  loose tooling forging

Xt E  feed

FEMREL  coefficient of  stretching

42kt ratio of height to diameter
#i& b  forging ratio

B upsetting

JaERER  local  upsetting

k¥ drawing out/ stretching / swaging / fullering
UHERK  drawing out with the core bar
RIA . #E  rolling

#1% chamfering

I JCE  indentation

J5JE§ necking

BBl offset

il bending

¥ twisting

VIl VI cutting

MFL  punching / piercing

$"fL  expanding

M3y FL  expanding with a punch

ALY L. M saddle forging / saddling



W forging welding

Y% air  cooling

HE¥®  cooling in  heap(pile)
bi#®  cooling in hole(box. pit)
KHP¥  cooling in dust or sand
¥4 furnace cooling

H#  rollover/ shear droop
i crazing

24 chink

R4 chevron  crack

KEL  hairline  cracks / hair-crack
Phlh  anvil

1efili  swage block

M punch

%] 7] triangular chisel

X1 tups/swager /swaging die
68 loose tooling

20 mandrel supporter

OEh. 53T mandrel

FHE hand hammer

KHE  sledge hammer

JeHT tong

HEMEH self closing crane tong



B MR E

WA forging hammer

7k drop hammer

MAEHHE  drop hammer

MAEH4E  double-action hammer

)8k gravity-drop hammer

JeMfE  board drop hammer/board drop gravity hammer
JZiiiHE  belt drop hammer

Bi4<HE chain drop hammer

B e die forging hammer

VR-TAEHE  steam  or  air dir forging hammer
FESL ram

fii 48 anvil-block

THREEE. AhE. KFEE4S  anvil cap/sow  block
Xfdi4E  counter-blow hammer

f#4E  high energy rate forging hammer

WML hydraulic  press

POEBIE W ENL  high  speed forging hydraulic press
HUM(HE 7ML mechanical press

AR JIHL  crank  press

PEEE IHL. B EHL  forging press

B H L wedge-tyoe mechanical press

X EJIHL  c-frame press/gap frame press



A EJIHL  straight side press

FLE s IPL  single point  press

M Pl two  point  press

MK Nl single action press

MEHJJHL  double action press

W slide / ram

FHL guide

TAER  table/bed

T %% ejector

ML horizontal forging machine/ forging machine / upsetter
PJIL &ML trimming  press

BIE JIML  restriking  press

KA. AT ML coining  press / knuckle joint coining  press
W AR ML FHE ML hydraulic  twister for crank-shaft / twister
Z TA AL multistage  automatic  hot  forging machine / automatic
forging-pressing machine

e A HATEBUR  metal-forming  equipment / HATEBUR
hotmatic

WE2E Sl screw  press

JEHE L ML friction screw  press

WEME e JHL  hydraulic  screw  press

R mBAIPL  radial forging machine

GFM HZHE#AHL GFM automatic die forging machine



NI HMAHL  stress  abrator

PWMIEREE shot blasting cleaning chamber

#HHL  wheel abrator /throw shot machine

i APl shot blasting machine / peening machine
EHEML  crane

MrA L EHL overhead traveling crane/bridge type crane
B FEHNL  tower crane

AHEF S hoist

HLBN# 7 electric  hoist

SENEiFT  pneumatic  hoist

WERYERFL  magnetic  particle  detector
PNCHERTIRGHL  fluorescent magnetic  particle  detector
ToHERHL  non-destructive  inspection machine

f £ 71 hardness tester

i AM# B2 Brinell hardness  tester

WU Rockwell hardness  tester

G EMBHALKHL  metallic material testing machine
4 JEMERAYHL  non-metallic material testing machine
7 775l tensile testing machine

JE 7R BHL  compression  testing  machine

I K HL  torsion testing machine

W57 i Il fatigue testing machine

ML impact testing machine



PR reverse bend tester

W4T microscope

SAH R MEE  metallographic  microscope

W (FEML)  specimen

L forging roll

$"FLHL ring rolling machine

FUAS AR ELHL WAGNER ring  roll

EHENL  rotary forging press

PR AAE ' quick die change device
PAEFNF A tool changing and turnover fixture
Wi A8  automated forging line

HU#TF manipulator / mechanical hand / mechanical operated
PR AEE  descaler

i E/KZE AL high pressure  hydro-peening
{51545 E  transfer equipment

=HEEHIESE  suspension  conveyer chain
AL chain  conveyer

W AL%nF  pallet  conveyer

FBIRWEIE  stock guide

T4 parts gondola/work bin

KiL4 flash gondola/ flash bin

2

5 type / model

B

P2

M7 capacity / nominal force

arm



Watimdif,  forging tonnage

% N> & droping weight / weight of falling
R PP IREL blow per minute / strick per minute
I HZ  blow speed

fIdi%%  blow efficiency

T HUTRE stroke  of ram

ITFER#EL number of stroke

WHRATFEIA 3 adjustment of ram  stroke
F#Esi lower dead point/bottom dead centre
%EAL upper dead point/top dead centre
~J'El) inching

NI B maximum  die  set  height

e NEPFEE  maximum  shut  height

S 4F  pneumatic hammer/air hammer

AL

WAL forging  heat-treatment

IN#IRYE  heating  schedule

1E°K normalizing

7K quench-hardening / hardening / quenching

[a]-K  tempering

J4)71  quenching and tempering / hardening and tempering

iE’K  annealing



SERIB K isothermal —annealing

JEAZIALEE  thermomechanical — treatment (TMT)
AR IR quenching from  forging heat
KRN J) residual  stress

IHERVE RN J]  stress  relieving

ek 20 quenching  crack / hardening  flaw
KN 7] quenching stress / hardening stress
KAt quenching  medium

Pr K KL stretch-quench  machine

fiff  hardness

A A MRS Brinell hardness test/ Brinelling

WXL Rockwell hardness  test

(EQURTELd

M HALIEEE  shot-blasting / peening

A% (FL)  shot-blast chamber(machine)
B bEEE  sand  blast cleaning

MR¥E  pickling / dipping

BRHEEEL  tumbling / roller  cleaning

JEEH  grinding / burring

s IS NI



W& R

T2 %% manufacturing equipment

Frifiiz %  standard equipment

AEFr#ER %4 non-standard  equipment

W vniversal equipment

L H % special equipment

HALPEZ K heat treatment equipment

PALPE %% main  equipment for heat treatment
HAb B % auxiliary equipment for heat treatment
AP E W S (AR B A4 ) complete  set  of
equipment

HALBEEYY  heat treatment furnace

WELF fuel-fired furnace

WS4 gas-fired furnace

WA oil-fired furnace

BRIGF coal-fired  furnace

H#152#%  electro-heat installation

HAAEE  electro-heat equipment

TAE#RE  working temperature

TAEX RS} working space dimensions

=2 production rate

BT rated temperature

fPilh B3] automatic  control of furnace temperature

heat

treatment



YR FE P H  program  control of furnace
PRI TR LBl #E ] time  ratio  control  of
K= wind chamber

E5U)" continuous  furnace

Z X347 multi-zone furnace

SRR

RN surface heating
JENN#R induction  heating
TH  mains frequency
&4t low frequency

4 medium  frequency
A ultrasonic  frequency
=il high  frequency
HHEA ultrahigh  frequency

JEMN N4 % induction  heating  equipment

furnace

temperature

temperature



