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1 MIFENE

RKF¥F—U—F

%k ——

he—U—F

1) JEAE (rolling) ¥ 1)

JERRIESE (plate rolling)

HEMEAE (sheet rolling, strip rolling)
77 v RIERE (clad rolling)
WEAHERFIESE (wire/bar rolling)
JERESE (section rolling, shape rolling)
FFIESE (tube rolling)

TR EAE (temper rolling), A1 /XA (skin pass)

W AFLESE (piercing rolling)

2) 8i& (forging) VE 1)

PGS (closed die forging )

H H#id (free forging)

PA%ERRE (cored forging)

FEFIANT. (coining)

FEANT. (swaging )

n—% Y —Zx— 7 (rotary swaging )
~v 7 47 (heading)

PEHAZANT. (upsetting )

AR eV 7 (hobbing)

o — L& (roll forging )

ZIR SRS (incremental forging )

3) #H{L (extrusion)

A7 #RH L (forward — extrusion )

#% 54 L (backward extrusion )
FRKIES L (hydrostatic extrusion)

HZ A L (glass lubricant extrusion)
A L (combined extrusion)

MG L (continuous extrusion)

27 4 — A L (conform extrusion)
T/ A hua—1Y 7 (extrolling)

4) 5l#E (drawing)

%R (wire drawing)
#5l# % (tube drawing)
7 —F— %A A5|#E (roller die drawing)

5) Mk EHE (sheet metal forming)

TRELY  (deep drawing)

L Z& (ironing)

WIERIE (hydraulic forming)

= L% (rubber-pat forming)

SI3ERIE (tensile forming)
iR L (stretch forming )

7SV PREIE (bulge forming)
77 VR (flanging)

ALY RAHENT 4 —3 7 (incremental forming)
Ry AKX L7 (hot stamping)

ALY (redrawing )
Z B0 (multi-stage drawing)
H#Z Y (reverse drawing)

SEFEIE R (hydro counter pressure forming)
A Ra 74— (hydroforming) 1k 2)
7*— 1 £ (Guerin process)

~—7 % — Ak (Marform process)

A KLy F 7 (stretching )

T R AT (embossing )
HON7 Z o PRE (stretch flanging)

M7 7 VR (shrink flanging)
=1 7" (burring)

6) ¥ (bending)

IS (die bending)

= — Ll (roll bending)
ki (folding)
SloEdhIT (stretch bending)

mA RS (in-plane bending)

7) H AW (shearing)

FT#% - XdF (blanking - punching or piercing)

LIl (cut off)

v = —E 7 (shaving)

R T4 % (fine blanking )

L P& (finish blanking)
F#E (reciprocating blanking )
=7 U 7 (nibbling)

J vy (cropping)

AV T 47 (slitting )

rY 7 (trimming)

v U 7 (shearing)

8) 1 — L (roll forming) 7% 1)

9) F2—7 75— (tube forming)

JEE (expanding )
7L 7 (bulging)
HA#Y B (nosing)
AT (flaring)
WHERANT. (inverting)
J1—Y 7 (curling)

Fa—TINnA Ru7r—Iv7
(tube hydroforming) ¥ 2)
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10) [E4ZINL (rotary forming)

fizi&( form rolling )

rmaAum—Y 7 (cross rolling)
V> a—Y 7 (ringrolling)
~YAva—1Y 7 (helical rolling)
[alfiz4fi% (rotary rolling)

AE =27 (spinning)

11) fh kB - HEIE
(finishing + shape correction)

va v hE—=27 (shot peening)
/N= 7 (burnishing)
LA B (barrel finishing)

w2 —/Lft ki (surface rolling )
725 LANL (flattening)

FXIH (straightening)

LY 7 (leveling)

WA (sizing)

n—% Y —Z | L— k7 — (rotary straightener)
11— — L7 — (roller leveler)
7T v g L Z— (tension leveler)

12) BT R —HEN T
(high-energy-rate forming)

1% (explosive forming)
#RERE (electromagnetic forming)
J4ERIE (electrohydraulic forming)

13) ## (joining)

[EFA#E 4 (solid-phase joining )
MG (structural joining)
PR RES / FSW (friction stir welding)
~A 7 a4 (micro bonding )

TREE - 5 5 #( welding - brazing)

14) 7T AF v 7 il
(polymer forming)

SFHHAZIE (injection molding) i 1)

7' m—fZ% (blow molding)
SEEAH (stretching)
Ek I (thermo forming )

7 Ix—v = (FEE)AIE (lamination)

1 v Z kI (calendaring)

Ry (foaming )

YR (powder molding)

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

N KA T v 7 (hand lay-up method)
AT AT v 7 (spray-up method)
F—h~ 7 L—7 i (autoclave molding)
~ v F FZA R (matched die method)
T4 TAYNTA T 47 (filament winding)
AB T (stamping molding)

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

EZERLJE (pressure forming)
FZERJE (vacuum forming)

15) ByR(B R/ EALRIE

(powder forming /consolidation)

BEfE (sintering)

EIREAE (hot pressing )

7 L A (isostatic pressing)
F¥RIEIE (powder rolling)

AR (powder forging)

ALY (slary casting )

& (Stereolithography, laserlithography)

16) PSR/ eI T
(mushy-state /
semi-solid processing )

RIS (continuous casting)
EHEESE (direct rolling)

W (squeeze casting)

2R ¥ v A ~E (compocasting )

L A% ¥ X ik (rheocasting)
HYRAEIE (mushy-state rolling )
PyRAEEE (mushy-state forging )
JeyERHH L (mushy-state extrusion )
HYRAESE (mushy-state bonding )

17) &/ A m 74— 7

(nano/ micro forming)

18) HM T 7 m& %
(new forming process)

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

ARB (accumulative roll bonding)

ECAP,ECAE (equal channel angular pressing/ extrusion)

FSP (friction stir processing)
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x2 EREMASE
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1) BERER (material testing )

5|3EFER (tension test)
JEAEER (compression test)
7L bR (torsion test)
R (bend test)
ARIEMERRER (formability test)

27 U —73RBR (creep test)

W55k (fatigue test)

JEREAER  EEFERER (friction test/ wear test)
fifi SR (hardness test)

HEEEER (impact test)

FramakiR (life test)

it LatBR (stretch forming test/ bulging test)
o=V 7 7Bk (conical cup test)

=V 7 B (Erichsen test)

ZREZ D 3R (deep drawing test)

LT RER (bore expanding test)

PEAE B (tube expanding test )

2) SRR (basic theory)

VERERS (plasticity theory)

WYAVERRG (elasto-plasticity theory)
VAR ER  (elasto-visco-plasticity theory)
SEMERKIE PR (ductile fracture theory)

A YEVEEER (crystal plasticity theory)

1R TR (constitutive equaqtion)
FEARS:1: (yield criterion)

FEMERBEE S (criteria for ductile fracture)

3) il FEH I 2L —va v
(numerical/experimental analysis)

A Z 7Y (slab method)
T x/LFXE (energy method)
F 0 R (slip line field method)
L5 (upper bound method )
F 5% (lower bound method )
A BREEF L,/ FEM (finite element method)

A w27 Y —ik (meshfree method)

A R7%43 1%/ FDM (finite difference method)
Bi R #i%,/BEM (boundary element method)
¥ 7-#% (grid method)

£ /VFEER (model simulation)

M FEM (elastic-plastic FEM)

A FEM (rigid-plastic FEM)

WU YBIE FEM (elasto-visco-plastic FEM)
TL A N7 ) —=HT—% 0k EFGM
(element free Galerkin method)

Bi1-1% (particle method)

4) #EF (material)

7L (ferrous metal)

FE8k M K (non-ferrous metal)

SJEEULEY (intermetallics)
7 I v 7 A (ceramics)
T AF v 7 - @srF# K (plastic - polymer)

WAHMEL (composite material)

HT A« JEEREREL (glass + amorphous)
AH4 - #% (wood - paper)

fEAEAES B (functional gradient material)
77 v F#f (clad material)

FrFEH (new material)

MERREE (material design) )

5 (steel)

AT b A (stainless steel)
$ (copper)

~ 737 A (magnesium)
7y =7 2 (aluminum)
F 4 L (titanium)

V=T YT T AF w7 (engineering plastics)
{77 AF > 7 (reinforced plastics)

4 J@ 77 F 2 (bulk metallic glasses)

5) JNLAEPE (forming property)

Z51%8) (deformation behavior )
B %8 (loading behavior)
MEHEFE (material property )
JNTHE (workability)

FEEE (accuracy)
%845 7] (residual stress)

BEARSL/ FiBhi /) (deformation resistance/ flow stress)
WHIEITE B FEAE S

(dynamic recovery/ dynamic recrystallization)

EBYAYE (superplasticity)

LA (texture)

fEdE 7L (crystallite orientation)

AR, (microstructure)

RN L)BRAFRE (fForming limit diagram or FLD)
77 74— NfE,/rfi (Lankford value)

ATV 78y 7 (springback)
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6) k74 A — (tribology) ¥ (lubrication) TV #Al (lubricant)
JE#E (friction) EEx5 (adhesion)
Hifh & (seizure)
JEEFE (wear)
Fifift: L (surface finishing) F ikl S (surface roughness)
7) TH /A (tool/die) TH /#IFGE (tool/ die design) CAD/CAM/CAE

CAT (computer aided testing)
T H#EL (tool material)
FKrALER (surface treatment) PVD (physical vapor deposition)

CVD (chemical vapor deposition)

DLC (diamond like carbon)

8

=

#H) (measurement) FEARME (profile measurement) & (sensor)
OV AHIE (strain measurement)
JEJTHIE (stress measurement)
IREEHIE (temperature measurement)

9) N TA%M (forming machine) 7L ABER (press machine) P —AR7 LA (servo press)
SRS (forging machine)
FH L7 L A (extrusion press)
514 & Mtk (drawing machine)
JEFERE (rolling mill)

10) 4T A7 L (production system) il < 2 7 2 (control system) 7 7 F 2 — % — (actuator)

AEPEIN TS AT & (manufacturing system) Al (artificial intelligence)

F— & _— 2 (database)

T A= RN RAT A (expert system)
CIM (computer integrated manufacturing)
FMS (flexible manufacturing system)
T2 (process design)
SREREM (intelligent machine)

L) ARE, N TR IR & L CHW TRV, () metal injection molding, cold forging, hot forging, cold roll forming, hot rolling)
H2) ™A Ku 74— 70, ITIESESREE, 9T 2—7 74— v 7 OlaHTHW LI, B2 88T 5 72 O AR TR LIZ28,
NA KB 7 — I ZIIRRIBICBRE Lz % — U — R Tideu.
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3.1 SI Efi
[E| B BLAL (Systéme International d'Unités & 7213
International System of Units) 13 1960 42 [E RS
BB S THIREN. BRI SI TH D, Sl
HALIT AL, BN AL, ML HAL TRERK S
b, EARHELIFKRO TETHD.

SI EARBfL

& EAS k=2
= S A— kL m
= & =8/ 878N kg
153 [] b S
5 it T LT A
BT R ILE Y K
Y B & v mol
Y JiE VA cd

3.2 SIHZ&KBEMAFLIUREEDFENA

(1) BfuARES0EEAH

(@) HNLRL S 2 FHIRI 2 3581%, BENLR (r—~ )
XFE L, SRR HOTRIES S (B Y 4 R)
AT R,
HALOARPEA 4 G0 HENR TV 5

B2, B 1L BHOXTFIET 2 KL Lt
TRTUNLTFETD.
Bl :m A—hkn1 s i

A TUx_7 Wb Tx—A

(b) HESZHAAZAS oLl O BT ORETHERR S B 5

BZIIEROWT D HETEL.

N-m Nm
7ok, BEUHREORL T & A — O HALRE S & A
HEAIE, BIZE, MV OBNO=2—]
YA—=FWMEI Y =a— hrmN & ORF % kE
TCNmEAIT Nmo L HicEL.

(¢) FASTHNLAS—-D D HENT & fth D AN Thi L CHERK
SNBHAITIT, BT it ms b LT
méstofEtmstokoicEL.

728, BHERG A ITITA DR E Rels £ 7213 EIL
ZHWD.
Bl - Wim-K), WmK?1, w(m-K)1
7277 LIKZE I mis, WIm-K)Z HWsd Z &1k
T&E72\ (5.5 ).
(2) HEHREOMWTT
%1%) DOFEL G # R THEEGE T BT RO L ON

10712 = p 102 ~Z7 b h
10°° F n 103 ¥k
106 =127 p 100 24 M
108 3V m 100 ¥4 G
102 ®rF ¢ 101257 T

() BIHEREOR S 1L, T <RI ORI HALR 5
E—IRIZI o2 DE LT
% : 1cm3=(10"2m)3=10"%m3
1ps 1=(1076s) ~1=106s71
1mm2-s1=(1073m)2-s71=10 6 m2-s71
(b) Bk Lo BEREITHV TR 2w, BT
mum TiEZR< nm (7 A— ) ZHWAS.
(c) #EAFEIL, JFHAI&E LTH2Y 0.1 & 1000 DI
AL X DITIES.
B+ 1.2x 10N 1 12kN & E<
0.00394m (% 3.94mm & #<
1401Pa % 1.401kPa & E<

3.1x1078s |% 31ns & #<

3.3 HEBROEHE
(1) ZEREE & VHRE

SI 7SI HifT & B
& SI LA | BEREO |H L Thn i %
BESIN BT
ST £ rad ° () |1°=(n/180)rad
(7)) | mad |1 (%) 1'=(1/60)°
wrad |7 (®)  [1"=(1/60y
SEARA sr
ATFIY
T)
k& km 1 ¥ . =1852m
m 1A* (Fv 7 A bn
(A—Fb) —4)
=10"10m
cm
=0.1nm
mm
um
nm
[T km? ha (~7 %—/\) (%
m2 25 DR AT
cm? 1ha=10%m?
mm2 a (7 —/W)EE5D
Hil9ED)
1a=102m?
LGN m3 kI 1ml=10"®m3
7w om3 | M) AMhERE &
mmd (V> b)) |BREngsh aRT
ml L) ZAWTLu.




RE ks d (H) |, H, #FLofh
s () h (K) |OHAZH AN
min (43)| 7
1d=24h
ms
1h=60min
Hs .
1min=60s
ns
A rad/s
HE S | mis kmh |1 / v F=1852m/h
IEEE S m/s2
* A ST 2 B
2 AHBREELVE
SI HZO | S| HifL &
iy S| Hifsr | HREHEED | G LT (-
IR | KOEAL
K THz 1Hz=1s1
IREE GHz
MHz
kHz
Hz
(~17)
[EIES st min~1 |[ElIfE45y (pm E720%
(Gl ey r/min) & AV 5T
X) Wwa
wE Pa
H OJE mPa
uPa
% K m
mm
JE M s
ms
us
3 Hh =
SIHUZO | S| B &
iy Sl Bfyy | HREREED | i LT i %
B | KB
7" = Mg t (hy) | 1t=10%g
EEE 5 E wi%*
kg (e b D ERESR
77 h) g mass% & V%
mg
Hg
BRI | kg/m 1tex=10"%kg/m,
ETHND
o Mg/m3 | t/md
e kg/m3 kg/l
glem® g/ml

g/l

ER)E | kg m/s
EHEO | kg-m¥s
FT— A
L, i
i
EPEE—]| kg-m?
A2 bk
h MN 1N=1kg-m/s?
kN 1kgf*=9.80665N
N (= = —
rY)
mN
UN
J1DFE— MN-m 1kgf-m*
ALk kN-m =9.80665N-m
N-m
mN-m
UN-m
E 5 GPa bar (/¥ |1Pa=1N/m?
MPa —/1)  |lbar=10%Pa
kPa mbar  |latm*
pbar =0.101325MPa
Pa (/"X
1Torr*=133.32Pa
JIV)
mPa
uPa
e GPa 1Pa=1N/m?
MPa 1kgf/mm2*
N/mm2 =9.80665MPa
kPa
Pa
N/m2
MO | Pas P(AR 7 X)X 0
mPa-s R A A r
1cP=1mPa-s
BhkL m2/s St(A b —27 )%
mm2/s 45 DORYE FH Af
1cSt=1mm?/s
iR N/m 1dyn/cm*
mN/m =10"3N/m=1mN/m
TR T GeV  |LI=IN'm
- GJ MeV  |lcal*=4.18605J
= MJ keV  |lkgfm*
# = kJ eV (ET |=9.80665J
EE A R) |lerg*=10"7]
J(Va— W-h 1eV=1.6021892x
V) 3 10719
m 1KW-h=3.6x 106
flgsg GW 1W=1J/s=1V-A
(L=, 7 MW
71) kW
W
(v h)
mw
nw




BRI kol kg/min
kg/h
t/s
t/min
th
o | mds m3/min
m/h
I/s
1/min
I’h
* fEf %2 ST D HAL
(4) #
SI HfiLo| S1 Hifiz &
= S| By | BEHRED | D LT =
JRIN | KWL
VIS K TK=t°C+273.15
BE |(Frey)
AUl C (By
RIREE | 7 AIREE)
R R K
mK
°C
HugaR K1 Konrbvizc %H
34 WTH I
Bo& 3) I1FDTZxLF
—DHZMR
B g kw
W
AR | Wi(m- K) Koirbbviz Cc M
WTH I
1cal/(cm-sec-°C)*
=0.4184KkJ/(s'm- K)
B | WI(m?-K) Konbviz e zH
34 WTH I
B kJ/K Konbviz Cc %H
K WTH LW
o # kJ/(kg-K) Konrbviz c %#H
HERVE R 31(kg- K) WTH I
lcal/(g-°C)*
=4.184kJ/(kg- K)
E = kK K Doz C z=H
B— K WTH L
1cal/° C *=4.184J/IK
x> b kJ/(kg-K) K obvizeCca M
7 E— Ji(kg-K) WTH LW
ey
fee—
P MJ/kg
FHLF— k/kg

Jkg

B MJ/kg
kd/kg
Jkg
* fE % S D HNL
(6) BERBESLUHS
S| HIALO| S| Bifi &
= S| Bifr | BEERGED| PR LT =
27N LAY VA
CEAR kA
A
(7> ~7)
mA
HA
nA
B MA/m?
Alcm?
kA/m?
Alm?
EEAR kC A-h 1C=1A's
c 1A-h=3.6kC
(77— )
puc
nC
SAEYA MV
EBNIE kv
IS4
E“E \Y 1V=1J/(As)
ZANEIAS
mvV
N\Y
BRI kV/m X
s X
V/mm
Viecm
V/m
mV/m
uv/im
EEEie GQ 1Q=1V/A
A E— MQ
NS kQ
Vo
A Q
(A—2)
mQ
nQ
B kQ-m
Q'm
mQ-m
pQ-m
avHy kS
469 s 1S=1ANV
7 i 2 d (—Av| mS
yers| WS
A




RhkHiRE | Clkg R(L v Mg
uClkg 57 O A AT
nClkg 1R=2.58x 10-4C/kg

WAGHRE | Gy 1Gy=1J/kg

(7'vA1) rad(Z R)ix4450
i)
1rad=10"2J/kg
iR MBq 1Bg=1s"!
kBq Ci(F=V—)TY
/> B EL AT
¥ cd
(I 77)
e W Im 1lm=1cd-sr
=)
moE Ix 1Ix=1Im/m2
vz =)

R MS/m
kS/m
S/m
HERRE|  F 1F=1CIV
XX (77T
H A
mF
uF
nF
pF
HER F/m
UF/m
nF/m
pF/m
W Wh 1Wb=1V's
(7 =—n) 1Mx*=10"8Wh
mWh
R T 1T=1Wh/m2
WRFHE| (TRA7) 1G*=10-4T
mT
uT
nT
Bl ¥| H 1H=1Wh/A
A
FAHA > mH
BB uH
A nH
N
BEER H/m lemu*=4xn-10~7"H/m
UH/m
nH/m
EER () NWFDZRNLF
— DHE R
w N () HFEOHLHERD

Tz

(6) MELLFZ DM

* M E ST DAL

SI D §) Hifiy &
R SIHfL | HEIHREO | R LT i #
SN R ivA
WE e kmol
mol
(=)
mmol
L kmol/m3 | mol/l
mol/m3
E/Lx | J(mol-K)
e E—
JERRERER | m¥s

3.4 FOMOEEDOLELE

(1) HE - REUHRICET E/154—4228
OBM M E - Ra [IH : PR S ID
D EF
O LB ¥ S - Ra7s  [IH : Ral
Ofc K SHLE Rz [IF : Rmax, Ry]
O+ R E - R2IS [IF: Rz, I1ISO 2251%
HIlBR]

VT max TS Tl KV — v O H % 7R
THEL > TN5.

(2) RELER

BRI, SRERERAR O X B 2 R 9L S RME R
LF - BUETERT D, RIA—FOEHE LR
RLEANR I ICT - RUA TR T D, ARV
— )LD 2T 5 5 max TN CE - BALR T
T 5.

3 W=

O7 VU xS (IS Z 2243(2008))

« 7Y 3L S [HBWS/750

[ BRE+ D - (mm)/ 7Kk /1 7.355kN DJIE]

Ov w7 xS (JIS Z 2245(2005))

sy 7 VX HRC [C A4 —v]

sy 7 x)V X [HRBW

[B A4 — )L CllBRA 4Bk & H ]

Ot v h—AfEX (JIS Z 2244(2009))

By — A E [HV30 [#BR /) 294.2N]
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4.1 XF-RBEOKEE, HOKS

M)
@

©)

(4)

XFRIFREESEZ2mm U ELE L, 25 (O, @,
A, AREY) FIREIEZImmEE LTS,
XD FEAE SRR, SRS X O — % 2o
DOKRSIZ02mmEEE L L, XhOEER, 5l
HIEZEN LY b 35,

mitsy Ub)) o OFTH ¢ IRETRRE), &
Boits X,y,2728) 13452V v 7 (BHUK)
Wl L, TRLSNOE, REIRENA L
THZEMEE L. =77 L, HAEES (N,
MPa 72 &) iZu—<> (3LIK) 127 5.
FESCFFH & U TRAIOSCFIERCFE L,
I/ LT 5.

4.2 E@EDH

Yield stress o /MPa

120

100

80

60

40

20

- Tension o =9logé+55

Compression o=9logé+82

Material A
Temperature T=298K

0.1

1 10 100

Strainrate ¢&/s!

X & D4

10



Oftk 5a HMFEADRELH (M- CARFREERSNATLIARERMDOLTE L URKS)

FOSCHERS

M2 & & i
SbT LT Bulletin of JSTP
IESWaks i) J. High Press. Inst. Jpn.
287 Imono (J. Jpn. Foundarym. Soc.)
NKK 573 NKK Tech. Rev.
b5 L SR Kagaku Kogaku Ronbunshu
T Die & Mould Technol.
)1 ey Sk Kawasaki Steel Giho
Hetk DT Sci. Mach.
B EL fif Mech. Eng.
&8 Met. Technol. (Jpn.)
& @RI B J. Met. Finish. Soc. Jpn.
BRAeR J. Jpn. Inst. Light Met.
AR B B SR Trans. Soc. Instrum. Control Eng.
R&D 1= S f Kobe Steel Eng. Rep.
e J. Soc. Mater. Sci., Jpn.
FRHELF: J. Mater. Sci. Soc. Jpn.
FARFERER BT J. Mater. Test. Res. Assoc. Jpn.
MEFE BREE Zairyo-to-Kankyo
kL 7mt 2 CAMP-ISIJ
EEVEERSTITESS 3 S Trans. Soc. Automot. Eng.
JFE £ JFE Tech. Rep.
B H Sk Nippon Steel Tech. Rep.
B SRS Nippon Steel & Sumitomo Met. Tech. Rep.
A& RIS The Sumitomo Search Pap.
EMT N T Sumitomo Light Met. Tech. Rep.
M &N T J. Jpn. Soc. Technol. Plast.
&k & o Tetsu-to-Hagané
[ DTS Trans. Inst. Electr. Eng. Jpn.
oS Denki Seiko (Electr. Furn. Steel)
T BE R OGS Trans. Inst. Electron. Commun. Eng. Jpn.
ARV A N (M) J. Jpn. Soc. Tribol. (J. Jpn. Soc. Lubr. Eng.)
EEN (A Nippon Kagaku Kaishi
A AR AR 7 im S Trans. Jpn. Soc. Mech. Eng.
A A &b J. Jpn. Inst. Met.
A AR EHRE 5 J. Jpn. Soc. Fract. Strength Mater.
AARAT L AHH Nippon Stainless Tech. Rep.
A A A B RS J. Jpn. Soc. Comps. Mater.
By Netsu Shori (J. Jpn. Soc. Heat Treat.)
IR A J. Jpn. Soc. Non-Destr. Insp.
FEFF J. Surf. Sci. Soc. Jpn.
Sz bl Bull. Iron Steel Inst. Jpn.
7L ZE T Press Working
W ARE L ORI 4 J. Jpn. Soc. Powder Powder Metall.
LR o J. Soc. Powder Technol. (Jpn.)
EFTV & (AARERTEEH) Materia Jpn. (Bull. Jpn. Inst. Met.)
= ZE B R Mitsubishi Steel Manuf. Tech. Rev.
ety aim U Q. J. Jpn. Weld. Soc.
oy T J. Jpn. Weld. Soc.
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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.L.R.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)

IS1J 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.)

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

AlAAJ.

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.

IS1J Int. (Trans. IS1J)

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)

Mécanique 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.l.M.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 fir Angewandte Mathematik und Mechanik

Zeitschrift fir Angewandte Mathematik und Physik

Zeitschrift fir Metallkunde

Zeitschrift fir Werkstofftechnik

Zeitschrift fur 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/ ) & v 1Eik
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@®6pt
@7t

®3pt
@®opt
@ 10pt
@®lipt
@®12pt
@®13pt
@ 14pt
@®15pt
@ 16pt

@ 138pt

@®20pt

@®24pt

EJBOWIEMTIZHT 2 TE - BHMEMOREN SR, MTHo
R OWYEMLTICHT 5 LE - FAmmi ot & 55

FEHF i [H o JgE
SBOBMENMTICIST 5 TH - B RO
SEOBEMTICE T2 T - E6m
GRBOWMMEMTICHBIT 2 TH - 3
SBOWBMENTICBIT A TH - #
SEOWMMENTICB TS T A
SR OWMYEINTICB T 5L
B OB Tz AT
SR OMMENTIZET 5
& RO TIZR T

G J O YBIENN TAZ
i DYEMEIN T

E/mOBEMTICHIT 5 TA -

@6pt
@ /pt

@®3pt
@ 9pt
@ 10pt
@11pt
@®12pt
@ 13pt
@ 14pt
@ 15pt
@®16pt
@®138pt

@ 20pt

@ 24pt

EROBUMTICETHTE - RMEHEOFMAERRE, MINOD
EROEBMMIICEHFSIE - FMAMOBGERER

EROBEMIICETSIE - EHMEM OB
EREOBHMIICEITSIE - FHMEREIOHR
SEBOEMMIICEITZIE - ZHE
EBEOEMEMIIZBITAIE - &
EEOBHEMIIZHI+SITE - &
EBROBEMIIZEITASIE
EREOEMEMIICEITAT
EREROEMMIIZHITASI
EREDEMEMIICEITS
EROEBMMIICEHT

EREOEMMIICE
EEOEMEMII
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