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1 MIZENEE

K¥F—v—F

fx—v—F

F—U— R

1) FE4E (rolling) 7 1)

JEMREAE (plate rolling)

HERRJEAE (sheet rolling, strip rolling)
277 v FIESE (clad rolling)

Wb BB TESE (wire/bar rolling)
JERJESE (section rolling, shape rolling)
EHEAE (tube rolling)

FHEEE (temper rolling), %% > /<% (skin pass)

W AFLESLE (piercing rolling)

2) $d& (forging) 7 1)

HEAE (closed die forging )

B (free forging)

PAZESEE (cored forging)

JEFINL (coining)

AEMRAN L (swaging )

n—4 Y —Ax— 7 (rotary swaging )
~vTF 47 (heading)

PEIAAINT. (upsetting )

A E 7 (hobbing)

v —/ L& (roll forging )

IR (incremental forging )

3) HH L (extrusion)

B #FHI L (forward extrusion )

#I7HIHI L (backward extrusion )
FKIESH L (hydrostatic extrusion)

H T AR L (glass lubricant extrusion)
HEAFRH L (combined extrusion)

HHGEH L (continuous extrusion)

227 4 —AffH L (conform extrusion)
=7 A hr—Y 7 (extrolling)

4) 5l#k & (drawing)

iR (wire drawing)
H5#E (tube drawing)
u—7—4 A X5 (roller die drawing)

5) KA (sheet metal forming)

BEIZD  (deep drawing)

L Z& (ironing)

W&IERIE (hydraulic forming)

=2 AU (rubber-pat forming)

S13E&TE (tensile forming)
iR L (stretch forming )

7SV P (bulge forming)
77 v V¥ (flanging)

A7V ABNT 4 — 7 (incremental forming)
Ay AKX L7 (hot stamping)

FALY  (redrawing )
ZEHE Y (multi-stage drawing)
WiV (reverse drawing)

SR IERKTE (hydro counter pressure forming)
NA Ru 74— (hydroforming) i 2)
77— 1 % (Guerin process)

~—7 4 — Ak (Marform process)

A N L wF U (stretching )

T R AL (embossing )
N7 Z PR (stretch flanging)

#i7»7 Z > VBRI (shrink flanging)
/X—1 7 (burring )

6) S (bending)

AUl iF (die bending)

2 —/LliF (roll bending)
Hriliis (folding)
Sl8RH (stretch bending)

mPN S (in-plane bending)

7) H AW (shearing)

T & - XH1F (blanking - punching or piercing)

BT (cut off)

vz —E 7 (shaving)

FE#E T (fine blanking )

fE L (finish blanking)

b FH& (reciprocating blanking )
=7Y > (nibbling)

71w 7 (cropping)

AU v T 47 (slitting )

FY 7 (trimming)

T U 7 (shearing)

8) m— Lkt (roll forming) 7k 1)

9) F2—7 74— 7 (tube forming)

JI%% (expanding )
7L 7 (bulging)
A& Y % (nosing)
AT (flaring)
LSCHEEANT. (inverting)
71—V 7" (curling)

Fa—TINnA Fa7r—Iv 7
(tube hydroforming) 7 2)
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10) [E#EANT. (rotary forming)

fizig( form rolling )

smazxu—1Y 7 (cross rolling)
V7 a—Y s (ring rolling )
~VYJna—1 7 (helical rolling)
[l#=8E5E (rotary rolling)

A =27 (spinning)

11) fh R - FE
(finishing * shape correction)

a3y hE—=17 (shot peening)
/=37 (burnishing)

/N LUAE BV (barrel finishing)

2 —/Lft 11 (surface rolling )
725 LN (flattening)

HEIE (straightening)

LY 7 (leveling)

P AT (sizing)

wn—% Y —ZA kL— hJ— (rotary straightener)
7 —7—1L~7— (roller leveler)
7 v a v bXT— (tension leveler)

12) m L — BN T
(high-energy-rate forming)

JEHERUY (explosive forming)
FEREETE (electromagnetic forming)
J&ERE (electrohydraulic forming)

13) #4 (joining)

[EBHE A (solid-phase joining )
M4 (structural joining)

FEEIR RS FSW (friction stir welding)
~ A 7 a4 (micro bonding )

VEPE + % 5 $%(welding - brazing)

14) 75 AF v 7 il
(polymer forming)

B (injection molding) 7 1)

7 v —pff% (blow molding)
S (stretching)
FRLFF (thermo forming )

7 23— 3 (R8I (lamination)

J1 L Z Rk (calendaring)

FEIARIE (foaming )

YA (powder molding)

N7 27 7 —JE (transfer molding)
JEARRLE (compression molding)

N RbA T w7 (hand lay-up method)
AT VAT w7 (spray-up method)

F— K~ 2 L—7 [ (autoclave molding)
~ v F & A fJEiE (matched die method)
T4 T A NIA T 47 (filament winding)
AL BV JHGE (stamping molding)

RIM (resin injection molding)
RTM (resin transfer molding)

JEZERH (pressure forming)
BZERIE (vacuum forming)

15) ByR(B K)o/ BT

(powder forming /consolidation)

HEfk (sintering)

EilLERE (hot pressing )

HJ5E 7 L A (isostatic pressing)

¥y ARIEAE (powder rolling)

¥R (powder forging)

FEIARLIE (slary casting )

JiEH (Stereolithography, laserlithography)

16) VAL H-EEE N T
(mushy-state /
semi-solid processing )

ek S (continuous casting)
E#EEAE (direct rolling)

B (squeeze casting)

a2 RF ¥ A Mk (compocasting )
LA ¢ 2 ME (rheocasting)
ERRLEIE (mushy-state rolling )
Rk (mushy-state forging )
HPSRETH L (mushy-state extrusion )
ESAESE (mushy-state bonding )

17) 7/ ~~A 07 53—3I7
(nano/ micro forming)

18) ML mE A
(new forming process)

L—H7 4 —3 7 (laser forming)
KOFT AT (severe plastic deformation process)

ARB (accumulative roll bonding)

ECAP,“ECAE (equal channel angular pressing/ extrusion)

FSP (friction stir processing)
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K2 BFRBEMHNNE

Kx—o—F

hx—0—

F—T—

1) #ERABR (material testing )

51975 (tension test)
JEAFBR (compression test)
U v Bk (torsion test)

i 3R (bend test)
REFERER (formability test)

27 U —7 R BR (creep test)

W75k (fatigue test)

EEEARR BEFERBR (friction test/ wear test)
i X35k (hardness test)

iR (impact test)

Frn iR (life test)

At LBk (stretch forming test/ bulging test)
=y 7R (conical cup test)

= U 7 & Bk (Erichsen test)

B0 3R (deep drawing test)

NILT#ER (bore expanding test)

PEAEFRER (tube expanding test )

2)EEHEFERR (basic theory)

VAMEFRGR (plasticity theory)

MBS (elasto-plasticity theory)
FLEBYBPERRGS (elasto-visco-plasticity theory)
JEMERKIE R (ductile fracture theory)
flinEMEFE R (crystal plasticity theory)

Rk 722 (constitutive equagtion)
etk Zetd: (yield criterion)

SEVER 25 (criteria for ductile fracture)

3) il EHR I 2L —a
(numerical/experimental analysis)

2 F 71 (slab method)

T LFE (energy method)

FY R (slip line field method)
54 (upper bound method )

T4 (lower bound method )
HIREF % FEM (finite element method)

A w27 Y —ik (meshfree method)

HR7=4y1% /FDM (finite difference method)
Bi R 93575/ BEM (boundary element method)
¥4 (grid method)

E7/LEFR (model simulation)

FHYEME FEM (elastic-plastic FEM)

[i¥A 14 FEM (rigid-plastic FEM)

UG YAE FEM (elasto-visco-plastic FEM)
TV AV NTY—HT—F 15/ EFGM
(element free Galerkin method)

Wi-1% (particle method)

4) #4¥t (material)

$RFEL (ferrous metal)

FE8% 1 EHnon-ferrous metal)

&EELAY (intermetallics)
£ 73 v A (ceramics)
TTATF v 7 - EsyFR Er(plastic + polymer)

HWAMEL (composite material)

HT A - FEELEMEL (glass + amorphous)
A#f - & (wood - paper)

EURMSREST ) (functional gradient material)
277 v F#f (clad material)

BrFEH (new material)

PEE%EE (material design) )

£ (steel)

AT LA (stainless steel)
$ (copper)

~ 7 %7 I (magnesium)
TV =7 2 (aluminum)
F 42 (titanium)

TV =T YT T AF v (engineering plastics)
H{t. 77 A F >~ 7 (reinforced plastics)

42J8 7 A (bulk metallic glasses)

5) JNLFFM (forming property)

J5T%8) (deformation behavior )
A58 (loading behavior)
FEHEME (material property )
JNLHE (workability)

FEEE (accuracy)
F%#)67) (residual stress)

AR/ Bl (deformation resistance/ flow stress)
BhEIE, B RS

(dynamic recovery/ dynamic recrystallization)

ABIBIE (superplasticity)

AL (texture)

fHeL AL (crystal orientation)

MAFARR (microstructure)

FIZ N T)BRAHRE (forming limit diagram or FLD)

7 v 7 74— i,/ r i (Lankford value)

AT 73y 7 (springback)
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6) k7 A AR — (tribology)

¥ (lubrication)
JEE# (friction)

JEEFE (wear)
Fiift B (surface finishing)

YA (lubricant)
%E% (adhesion)
BefF & (seizure)

Fififl X (surface roughness)

7) TH. /7 (tool/die)

TR /RIEE (tool/ die design)

T HAE} (tool material)
FmsLER (surface treatment)

CAD/CAM/CAE
CAT (computer aided testing)

PVD (physical vapor deposition)
CVD (chemical vapor deposition)

DLC (diamond like carbon)

8) I (measurement)

JEARIIGE (profile measurement)
O ZIE  (strain measurement)
J&JIMIE  (stress measurement)

TR HIE (temperature measurement)

& Y (sensor)

9) LMk (forming machine)

7L A (press machine)
iR (forging machine)
P L 71 2 (extrusion press)
518 = Hk (drawing machine)
JEFER (rolling mill)

H—R7 LA (servo press)

10) /EPES X . (production system)

#1227 2 (control system)

EPENI T A7 2 (manufacturing system)

T A% EF (process design)
FIREREMR (intelligent machine)

7 7 F 2 —H— (actuator)

Al (artificial intelligence)
F— 4 ~_— 2 (database)

TH 28— R AT L (expert system)
CIM (computer integrated manufacturing)

FMS (flexible manufacturing system)

L) AR, D0 TIREE IR & LTV TRV, (i metal injection molding, cold forging, hot forging, cold roll forming, hot rolling)
H2) ™A Ra7x—I U7, MLESESRSEN, 9T a2 —7 7+ — I 7 OMaHTHWON, A& 28T 2 72 O ARSIER TIEXBI L7223,
NA KRBT =3 VT RREBICIRE Lo — U — R Tk,
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3.1 SI Hifg
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International System of Units) 1% 1960 4F- |2 [E B
EffRa TR Sz, IBFRIE SI ThDH. SI
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SI EARE{L

" EA S ikza
= = A— kL m
g &= =B/ AN kg
IRf ] w s
G i T T A
R LB K
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ot JE DT T cd

3.2 SICKBDBEEABLIUVEEDFELVA

(1) BEMEENEEAH

(a) HAALRLEZHIRIT 2581%, BEYAR (m—v )
XL L, EEEE A OTRKIES S (B ) 4 K)
AT 720,
HALOLHBNEB LGN DEN N TWD Y

BlTlE, 1 FBEBOLTFIET 2 RKTF L LT
TRTUNLTFETD.
Bl :m A—FhkL s vl

A Tr_XT Wb Tx—AN

(b) FASZHANLN — S LN EOHALOE TR S L5

BTEFRONT IO FIETEL.

N-m Nm
7ok, BEERREDRL T &Rl — O BALFE S &
LA, B, PV OBEMNO=2—k
VA= PMUVEII Y =a— F 2 mN & DiR[F %k
FCNm E£7/721E Nm D X HicEL.

(c) FASTHNZ A3 —-D D HNL Z At oD AN TR L CHERK
ENDHATIE, 1T £ ms b LR
més o Tms 1okyicEL.
7E, BHERGAIZITA DR E Tl F 721 LFEIL

RS,
# : W/(m-K), Wm 'K, W(m-K)™!
7277 LREFIZIE mis, W/(mK)&2 W5 Z &k

T (5.55H).

(2) #HEHREOEW
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5.

10712 v= p 102 ~Z7 k h
10°° F n 100 ¥ =k
1000 ~f 271 106 2 #H M

s
103 3 m 100 ¥4 G
1002 &®rF ¢ 1012535 7T

(a) HMEBEEORL A1, T <RISAHT TORTHALR
E—RIZ oD E LTI
B 1lem?=(10"2m)3=10"%m3
1ps 1=(107%s) ~ 1=1065"1
lmmz'sflz(lofz’m)z'57121076 m2-s7!
(b) AR L-BEEEITA TR b 2w, flziE
mum TiE7e< nm (F/ A— L) ZHND.
(c) BEEHGEIE, JRAIE L THS 0.1 & 1000 DI
AD X DITIES.
B : 1.2x 10N 1% 12kN & 3E<
0.00394m 1% 3.94mm & #<
1401Pa I% 1.401kPa & #<

3.1x1078s |Z 31ns & E<

3.3 HLEROEE
(1) ZEMEH & UHFMHE

SI HAAZ (ST HEAT & fF
&7 SLHLL |BEEEFEO| AL TR -
BR BAfr
T rad ° (B 1°=(n /180)rad
(FV7) | mad " (5 1'=(1/60)°
urad " (7)) 1"=(1/60y’
SLABA st
(RT3
TV)
E & km 1 i B =1852m
m 1A* (Av 72 bm
(A=FW) )
om =10"19m
mm =0.1nm
pm
nm
(1T - km? ha (~27 %—/\) I
m2 2 ORI AT
cm? 1ha=10*m?
mm? a (7 —/W)IE4 50
fIE R ]
la=10?2m?
= m’ Kl 1ml=10"6m3
K M em’ 1 M) 2k &R &
mm? (V> PV [DBENDD DI
ml L] ZRAWTIu.




RE ks d (H) |#, A, #7250
s () h (Fp) |OHALH —EITHW
min (43)| 2
1d=24h
ms
1h=60min
ps .
1min=60s
ns
FhHE rad/s
EEE X | m/s kmh |1 / v F=1852m/h
T m/s2

2) RBEHREELUVE

* 2 ST 2 UL

SI HALOD| ST Hif &
iy SI Bifir |HEHEEEO | R LT =
IR | KVEAL
JE WK THz 1Hz=1s5"!
IRBK GHz
MHz
kHz
Hz
(~7)
[lHiR%L s7! min~!  |[EIf§4) (pm F 721X
(ELISES r/min) b AWV BT
) W5
O Pa
' OE mPa
pnPa
® R m
mm
IERE:] s
ms
us
3 Hh #®
SI HIZOD | ST Hifiy &
iy SI Bifr |HEHEREO | BRI LT i *&
R | KVHAL
" O Mg |t (h2) | 1t=10%kg
BRI wi%*
kg (o b Y ERE Sy
77 4) o mass% % 5
mg
g
TR kg/m 1tex=10"%kg/m,
mg/m T U A TLRRRE T
¥(ETHWD
woOE Mg/m? t/m3
B kgmd kg/l
g/em’ g/ml

g/l

HEHE | kg m/s
EHEO | kg-m?/s
AV
N, fiE
=,
==X
EHEE—| kgm?
AR
+ MN IN=1kg-m/s?
kN 1kgf*=9.80665N
N(==a—
F)
mN
uN
FIDE— MN'm lkgf m*
A2 b kN-m =9.80665N-m
N-m
mN-m
uN-m
£ 5 GPa bar (/X [IPa=1N/m?
MPa —/L)  |lbar=10°Pa
kPa mbar latm*
., pubar  [=0.101325MPa
Pa (/XZ 1Torr*=133.32Pa
HIV)
mPa
pnPa
I Al GPa 1Pa=1N/m?
MPa 1kgf/mm?*
N/mm? =9.80665MPa
kPa
Pa
N/m?
5 BE | Pass P(AR T A XM 5D
mPa-s D P T
IcP=1mPa-s
TR | ms St(A k—7 A) i
s 1445 0D R
1cSt=1mm?¥s
FifES | N/m Idyn/cm*
mN/m =10"3N/m=1mN/m
T XILF TJ GeV 1J=1N'm
- GJ MeV  |lcal*=4.18605]
= MJ keV  |lkgfm*
=,
# Z kJ eV(EF =9.80665]
WAL ALR) |lerg*=10""J
(Y a— W-h 1eV=1.6021892x
V) 10197
mJ
1kW-h=3.6x 106]
R GW IW=1J/s=1V-A
(L=, 7 MW
Vi) kW
w
(v h)
mW

pW




HEfE| kg kg/min
kg/h
t/s
t/min
t/h
oo m3/s m3/min
m3/h
/s
1/min
I/h
* & XU 2 AL
4) B
SI HAZOD | ST Hifiy &
& SI Hify | HEEHRED | PR LT i &
BR[| JOHAL
ke K TK=¢"C+273.15
BE (Frey)
trvvCc (B
AR | T AR
1B EHRR K
mK
°C
RN K1 K Oz C #H
£ WTHEW
% 3) WFDTFLF
— DB
O kW
W
B8R | W/(m- K) K O2b0iz°C M
WTH I
1cal/(cm-sec-" C)*
=0.4184kJ/(s'm-K)
MR | W/(m2-K) K Oz C #H
¥ WTH LW
EES kJ/K K oMbz c #H
J/K WTH I
A kJ/(kg-K) K Db iz C &
BV R (kg K) WTH W
lcal/(g-° C)*
=4.184kJ/(kg K)
BN kJ/K K O2vb iz C %8
B— JK WTgH L
lcal/°C *=4.184J/K
k= b kJ/(kg-K) K Onb0iz°C =M
uE— (kg K) WTH LW
BExr
fer—
FeER Ml/kg
I F— kl/kg

J/kg

B RIEEN MJ/kg
kJ/kg
J/kg
* A A S B EAL
5) BRBEIUVHS
SI HINLOD| ST Hify &
B SI Hify |[HEHEED| A LT [
BRI | KWVEfL
Ui kA
A
(7 T
mA
pA
nA
EoRineilis MA/m?
Alecm?
kA/m?
A/m?
E kC Ah 1C=1A"s
C 1A-h=3.6kC
(7 —r )
nC
nC
SR MV
ENE kV
=
E?’jfj \% 1V=1J/(A"s)
= (AR K)
mV
uv
ER O kV/m X
& &S
V/mm
V/em
V/m
mV/m
uV/m
ERAHT GQ 1Q=1V/A
A E— MQ
AVS kQ
Vr o
N Q
(F—2)
mQ
nQ
iR kQ'm
Q'm
mQ-m
uQ-m
= 4 kS
; - f; S IS=1A/V
PR = ms
yera| 7 us
NS




MR | Clkg R(L¥ bFNIEY
uCrkg 53 D M A]
nCrkg 1R=2.58x10"4C/kg

WNHE | Gy 1Gy=1J/kg

(Z'vAa) rad(7 R)ITH50
st A AT
1rad=10"2J/kg

TRE MBq 1Bg=1s"!
kBq Ci(F=V—)ixY
/> B B BT
e B od

(hoF7)

e R Im 1lm=1cd-sr

n—2)

g x 1x=11n/m?
vr R)

HER MS/m
kS/m
S/m
FEA R F IF=1C/V
XY (7575 )
B R
mF
puF
nF
pF
HER F/m
pF/m
nF/m
pF/m
e H Wb IWb=1V"s
(7 =—n) IMx*=10"8Wb
mWb
AU i T 1 T=1Wb/m?
WRFHE| (TRA7) 1G*=10"4T
mT
pnT
nT
AoA¥| H 1H=1Wb/A
ZUH N () )
A
HHEA >~ mH
i uH
A nH
IN—37T H
VA P
B H/m lemu*=4n- 10~ 7H/m
pH/m
nH/m
EEVaRE (3) NH#EOZFAX
— D2 R
w N (3) HFoftFERD
i

6) MEILFEZ DM

* R A ST D B

SI B0 | ST Hify &
i SI M | BEHEED | A L C i &
SN LNEAL
W= kmol
mol
(L)
mmol
E L kmol/m® | mol/l
mol/m3
/b | J/(mol-K)
frE—
JEELRE | mP/s

3.4 ZTOMDFEDOLELEN
() S - XREHRICEAT Z/54A—48E8
OFMPEYHE : Ra [1H « FLBEEH S b
0 EF
O LRI S Ra75
ORKESHE : Rz
O+ M E © RzJIS
HIBR]
RT- max [ ZHTBRS Cldse KA — L O F 2 7R
THELR->TWNAS.
(2) FKEER
PG I, fESHRRO KB 2RI AR TR
XF e BHA TR TS, NI A—FOfEEE R
RLA"a" RN ICT - RUA TR T . ARV
— VO Z 73 S max" 13/ - BALIATHR
LT 5.
3) W&
O7' VU x/LiE & (JIS Z 2243(2008))
- 7 U F)VEE S /HBWS/750
[BRIE 7 D E A (mm)/ 3Bk 7] 7.355kN DJIE]
Owy 7 vx/UE (JIS Z 2245(2005))
By 7 7xz/UE /HRC [C A —)1]
-1y /U LS /HRBW
[B 27— clm G ek ]
Ot v H—AfHS (JIS Z 2244(2009))
- B —AfE /HV30 [FABR 7] 294.2N]

[IH : Ra]
[IH : Rmax, Ry]
[IH : Rz, ISO 751



Ofik4 RNDEZH 4.2 E@EOH

41 XT-REOAZE, BOAS 120
() XFEFEREEZ2mm UL L, 25 (O, @, 100 L
A, ARE) FIRESEZ Imm BE LT 5. & Compression o ologé 482
(2) XOMEEERR, SRE X OT — % Z2oRT S gk
DAST02mm B L L, MBOmER, 3 )
R EN LD B T 5. £ 60 [ Tension o =9logé+55
() Eim U5 o OFH g METRE), & 9
BORE (Ly,z2E) 342V v7 (BHEK) = 40T
TEE L, FRLSOCE, FHEIREA Material A
THIEREE L, L, EEE (N, 20T Temperature 7=298K
MPa 72 &) IZu—<r (37K) 127 5. 0 ‘ ,
@) FEIFRIE L TRIIOLFIIRLT L L, o1 | 0 100
i/ T4 5.

Strainrate & /s7!

X D)




O T8k 5 FNIXHFER DEEECHI

25 - BEk - wmXER BB
H A 72 5m SCEE A W A
H A P xsls MG
H ARG R P ahh SRS
H ARG RS H BB
K L5k K TGk
AR L O RIG4: SN LN i (=R
H A i i SUER Sy At
eI st e TETS
By i S &5y i
TR (TR REE, 1969) THEAHE GE
OORZFE T AEEM RS OOK (I) W
OORFIFIEFTEER OOKESR
OOKZE (T55R) Al OOK (T) #l%
OORZFH L2 3m OOK (I) i
OO T EERBTIFTHS OORTHRME
e eI ey PRAFHRA
BN IR ZE AT BEH AR
)1 SR B FREBH
)W S B Ik
NKK £ (HARSEH#H, 1988) NKK Hf (BfE H)
RIS R ERIS53
1 A R R (FEE®
H 7S A B8
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Acta Mechanica

Acta Materialia (Acta Metallurgica et Materialia, 1995,
Acta Metallurgica, 1989)

Advanced Technology of Plasticity (Proceedings of

the —th International Conference on —th Technology of Plasticity)

AIAA Journal

American Journal of Mathematics

American Machinist

Applied Mathematical Modelling

Archive of Applied Mechanics (Ingenieur-Archiv, 1990)
Archives of Mechanics

Assembly Engineering

Bulletin des Schweizerischen Elektrotechnischen Vereins
C.LR.P. annals... manufacturing technology

Computer Methods in Applied Mechanics and Engineering
Computers and Structures

Design Engineering (Production Engineering, 1979)
Engineering Structures

Experimental Techniques (Experimental Mechanics, 1975)
Fabrik (Fertigungstechnik und Betrieb, 1992)

Industrial Diamond Review (1962)

Industrial Heating

Industrie- Anzeiger

International Journal of Engineering Science

International Journal of Fracture (Mechanics)

International Journal of Machine Tools & Manufacture, Design,

Research and Application

International Journal of Mechanical Sciences

International Journal of Non-Linear Mechanics

International Journal for Numerical Methods in Engineering

International Journal of Plasticity

International Journal of Powder Metallurgy and Powder
Technology (1985)

International Journal of Solids and Structures

Iron and Steel Engineer

Iron and Steel International (1985)

ISIJ International (Transactions of the Iron and Steel Institute
of Japan, 1988)

Journal de Mécanique Théorique et Appliquée

Journal of Advanced Mechanical Design, Systems and

Manufacturing

Journal of American Ceramics Society

Journal of Applied Mathematics and Mechanics

Journal of Applied Physics

Journal of Applied Polymer Science

Journal of Computational Science and Technology

Acta Mech.
Acta Mater. (Acta Metall. Mater., Acta Metall.)

Adyv. Technol. Plast. (Proc. —th ICTP,
Proc. —th Int. Conf. Technol. Plast.)

ATAA].

Am. J. Math.

Am. Mach.

Appl. Math. Model.

Arch. Appl. Mech. (Ing. -Arch.)

Arch. Mech.

Assem. Eng.

Bull. Schweiz. Elektrotech. Ver.

CIRP Ann.

Comput. Methods Appl. Mech. Eng.

Comput. Struct.

Des. Eng. (Prod. Eng.)

Eng. Struct.

Exp. Tech. (Exp. Mech.)

Fabr. (Fert. tech. Betr)

Ind. Diam. Rev.

Ind. Heat.

Ind- Anz.

Int. J. Eng. Sci.

Int. J. Fract. (Mech.)

Int. J. Mach. Tools Manuf. Des. Res. Appl.

Int. J. Mech. Sci.

Int. J. Non-Linear Mech.

Int. J. Numer. Methods Eng.

Int. J. Plasticity

Int. J. Powder Metall. Powder Technol.

Int. J. Solids Struct.
Iron Steel Eng.

Iron Steel Int.

ISIJ Int. (Trans. ISIJ)

J. Méc. Théor. Appl.
J. Adv. Mech. Des. Syst. Manuf.

J. Am. Ceram. Soc.

J. Appl. Math. Mech.

J. Appl. Phys.

J. Appl. Polym. Sci.

J. Comput. Sci.Technol.
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Journal of Materials Engineering and Performance
(Journal of Applied Metalworking, 1987)

Journal of Materials Processing Technology (Journal of
Mechanical Working Technology)

Journal of Materials Science

Journal of the Minerals, Metals & Materials Society
(Journal of Metals, 1988)

Journal of Nanoengineering and Nanosystem
(Proceedings of the Institution of Mechanical Engineers, Part N)

Journal of Physics, Part A

Journal of Polymer Science, Part A, Polymer Chemistry
(Journal of Polymer Science, Polymer Chemistry Edition, 1986)

Journal of Solid Mechanics and Materials Engineering

Journal of Strain Analysis for Engineering Design

Ironmaking and Steelmaking (Journal of the Iron and
Steel Institute, 1973)

Journal of the Korean Institute of Metals

Journal of the Mechanics and Physics of Solids

Journal of Thermal Stresses

JSME International Journal (Bulletin of the JSME)

Key Engineering Materials

Light Metal Age

Lubrication Engineering

Machinery and Production Engineering

Manufacturing Technology Review

Materials Engineering

Materials Science & Engineering Series A

Materials Science & Technology (Metal Science, 1984)
(Metals Technology, 1984)

Matériaux et Techniques

Materials Transactions (Materials Transactions, JIM, 2000)

Meécanique Industrielle et Matériaux (Mécanique Matériaux
Electricité, 1993)

Mechanical Engineering

Metallurgia (Metal Forming, 1971) (Metallurgia and Metal
Forming, 1977)

Metal Progress

Metal Science Journal

Metallurgical and Materials Transactions A (Metallurgical
Transactions, A, 1993, Transactions of American Society
for Metals)

Metalworking Production

Modern Metals

Nuclear Engineering and Design/Fusion (Nuclear Engineering
and Design, 1983)

Philosophical Magazine Series A

Powder Metallurgy

Powder Metallurgy International

Proceedings of International Deep Drawing Research Group

J. Mater. Eng. Perform.

(J. Appl. Metalwork.)

J. Mater. Process. Technol. (J. Mech. Work.
Technol.)

J. Mater. Sci.

J. Minerals, Met. Mat. Society (JOM)

J. Nanoeng. Nanosyst. (Proc. Inst. Mech.
Eng., Part N)

J. Phys., Part A

J. Polym. Sci., Polym. Chem. Ed.

J. Solid Mech. Mater. Eng.
J. Strain Anal. Eng. Des.
Ironmak. Steelmak. (J. Iron Steel Inst.)

J. Korean Inst. Met.

J. Mech. Phys. Solids

J. Therm. Stresses

JSME Int. J. (Bull. JSME)
Key Eng. Mater.

Light Met. Age

Lubr. Eng.

Mach. Prod. Eng.

Manuf. Technol. Rev.
Mater. Eng.

Mater. Sci. Eng. Ser. A
Mater. Sci. Technol. (Met. Sci.) (Met. Technol.)

Matér. Tech.
Mater. Trans. (Mater. Trans. JIM )
Méc. Ind. Matér. (Méc. Matér. Elect.)

Mech. Eng.
Metallurgia (Met. Form.) (Metall. Met. Form.)

Met. Prog.
Met. Sci. J.
Metall. Mater. Trans. A
(Metall. Trans. A, Trans. Am. Soc. Met.)

Metalwork. Prod.
Mod. Met.
Nucl. Eng. Des./Fusion (Nucl. Eng. Des.)

Philos. Mag. Ser. A

Powder Metall.

Powder Metall. Int.

Proc. IDDRG, (Proc. Int. Deep Draw. Res.
Group)
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Proceedings of Numerical Simulation of Sheet Metal
Forming Processes

Proceedings of —th Asia- Pacific Symposium on Engineering
Plasticity and Its Applications

Proceedings of the -th International Conference on

Production Engineering
Proceedings of the -th International Machine Tool Design

and Research Conference
Proceedings of the American Society for Testing and

Materials
Proceedings of the Institution of Mechanical Engineers,

Part C (Journal of Mechanical Engineering Science, 1982)
Proceedings of the Royal Society of London, Series A
Progress in Colloid & Polymer Science (Colloid and

Polymer Science, 1975)

S.A.E Transactions

Scripta Materialia (Scripta Metallurgica et Materialia, 1995)
Sheet Metal Industries

Stahl und Eisen

Steel Research

Steel in Translation (Steel in the USSR, 1992)

Technische Mitteilungen Krupp. Forschungsberichte

(Tool & Production) Tooling & Production
Transactions of the Society of Mining Engineers of A.ILM.E.

(Transaction of American Institute of Mining and

Metallurgical Engineers, 1955)

Transactions of the American Society of Mechanical Engineers
Journal of Applied Mechanics (Series E)
Journal of Engineering Materials and Technology (Series H)
Journal of Manufacturing Science and Engineering

(Journal of Engineering for Industry (Series B), 1996)

Journal of Nanotechnology in Engineering and Medicine
Journal of Pressure Vessel Technology (Series J)
Journal of Tribology (Series F)

Tribology International

Tribology Transactions (ASLE Transactions)

VDI Berichte

Werkstatt und Betrieb

Wire Industry

Wire Journal International (Wire Journal, 1981)

Zeitschrift des Vereines Deutscher Ingenieure

Zeitschrift fiir Angewandte Mathematik und Mechanik

Zeitschrift fiir Angewandte Mathematik und Physik

Zeitschrift fiir Metallkunde

Zeitschrift fiir Werkstofftechnik

Zeitschrift fiir Wirtschaftliche Fertigung und Automatisierung

Proc. NUMISHEET, Proc. Numer. Simul.
Sheet Met. From. Process.

Proc. —th Asia — Pac. Symp. Eng. Plast.
Appl. (AEPA)

Proc. -th ICPE (Proc. —th Int. Conf. Prod.
Eng.)

Proc. -th MTDR Conf. (Proc. —th Int. Mach.
Tool. Des. Res. Conf))

Proc. ASTM (Proc. Am. Soc. Test. Mater.)

Proc. Inst. Mech. Eng., Part C (J. Mech.
Eng. Sci.)

Proc. R. Soc. Lond., Ser. A

Prog. Colloid Polym. Sci. (Colloid Polym.
Sci.)

SAE Trans.

Scr. Mater. (Scr. Metall. Mater.)

Sheet Met. Ind.

Stahl Eisen

Steel Res.

Steel Trans. (Steel USSR)

Tech. Mitt. Krupp. Forsch. Ber. (Tool

Prod.) Tool. & Prod.

Trans. Soc. Min. Eng. AIME (Trans. Am.
Inst. Min. Metall. Eng.)

Trans. Am. Soc. Mech. Eng.

Trans. ASME, J. Appl. Mech.

Trans. ASME, J. Eng. Mater. Technol.

Trans. ASME, J. Manuf. Sci. Eng.
(Trans. ASME, J. Eng. Ind.)

Trans. ASME, J. Nanotechnol. Eng. Med.

Trans. ASME. J. Press. Vessel Technol.

Trans. ASME, J. Tribol.

Tribol. Int.

Tribol. Trans. (ASLE Trans.)

VDI Ber.

Werkstatt Betr.

Wire Ind.

Wire J. Int. (Wire J.)

Z. Ver. Dtsch. Ing.

Z. Angew. Math. Mech.

Z. Angew. Math. Phys.

Z. Metallkunde

Z. Werkst. tech.

Z. Wirtsch. Fert. Autom.

List of Title Word Abbreviations (LTWA on-line http:/www.issn.org/ ) & ¥ {ER%
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Word Abbr. Lang. mitteilung mitt. ger

A advance- adv. eng model- model. lav, pol, eng
america- am. fre, eng modern- mod. hrv,spa,lat,hun,fre,eng
angewandt-  angew. ger N nuclear- nucl. eng, fre
applied appl. eng numeri- numer. eng, fre
archiv- arch. mul P pacific pac. eng
assembl- assem. Fre performance perform. fre, eng
automat- autom. mul philosoph- philos. mul

B berichten ber. ger physic- phys. mul
bulletin- bull. mul plasti- plast. mul

C cerami- ceram. fre, eng polymer- polym. eng, fre
colloid n.a. eng powder n.a. eng
comput- comput. eng, fre pressure press. eng
conferen- conf. fre, eng proceedings  proc. eng

D design- des. fre, eng process- process. ita, eng
deutsche- dtsch. ger produc- prod. fre, eng
diamond diam. eng progress prog. fre, eng
draw- draw. eng R research- res. eng

E engineer- eng. eng review rev. eng
experiment-  exp. fre, eng royal- I. fre

F fertigung fert. ger S scienc- sci. fre, eng
forming form. eng scripta SCT. lat
forsche- forsch. ger series ser. eng
forschung forsch. ger sheet n.a. eng
fractur- fract. fre, eng simulation simul. eng, fre
fusion n.a. eng societ- soc. fre, eng

G group n.a. eng solid n.a. eng

H heating heat. eng structur- struct. fre, eng

I industr- ind. mul Sympos- symp. mul
institute inst. eng system- syst. fre, eng
internation-  int. fre, eng T techni- tech. mul

J Japan- Jpn. eng technolog- technol.  mul
journal j- fre testing test. eng

L linear n.a. eng thermal- therm. eng, fre
london lond. eng tooling tool. eng
lubricant- lubr. fre, eng transact- trans. mul
lubricat lubr. fre, eng tribolog- tribol. eng, fre

M machin- mach. fre, eng V vessel- vessel. eng
magazine- mag. fre, eng W werkstatt n.a. ger
manufactur-  manuf. fre, eng werkstoff- werkst. ger
materials mater. eng wirtschaft- wirtsch.  ger
mathemat- math. fre, eng Z zeitschrift- z. ger
mechani- mech. eng, lat List of Title Word Abbreviations (LTWA on-line
metal- met. mul http://www.issn.org/ ) £ ¥ {ERK
metallurg- metall. mul
mineral miner. mul
mining min. eng
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