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1) JEJE (rolling) VE 1)

JEMESE (plate rolling)

AR EIE (sheet rolling, strip rolling)
277 v RIESE (clad rolling)

A WEMJEAE (wire/bar rolling)
JEM AL (section rolling, shape rolling)
BHESE (tube rolling)

FHELEAE (temper rolling), A > /<A (skin pass)

W AALERE (piercing rolling)

2) #i& (forging) ¥E 1)

#PAR)EEE (closed die forging )

H i (free forging)

PAZESEE (cored forging)

JEEIINT. (coining)

FEMINT. (swaging )
0—XY—RAx— 7 (rotary swaging )
~vT 47 (heading)

HEIAAIN T, (upsetting )

AR B (hobbing)

v — /L& (roll forging )

BRI (incremental forging )

3) #H L (extrusion)

AP L (forward  extrusion )

%7 L ( backward extrusion )
FKIEAFHH L (hydrostatic extrusion)

H 7 A U (glass lubricant extrusion)
A L (combined extrusion)

P L (continuous extrusion)

227 5 —LHH L (conform extrusion)
T A fa—1 7 (extrolling)

4) Bl#ki = (drawing)

fiff (wire drawing)
HB#E (tube drawing)
n—7 — XA 25X (roller die drawing)

5) BRAEIE (sheet metal forming)

YD (deep drawing)

L Z % (ironing)

#KIERE (hydraulic forming)

= MRS (rubber-pat forming)

Sl (tensile forming)
R L (stretch forming )

7LV REE (bulge forming)
77 v VHUY (flanging)

AT Y RAHNT F— 7 (incremental
forming)
ARy PAKZ LB (hot stamping)

Y (redrawing )
2B Y (multi-stage drawing)
WKV (reverse drawing)

KFTAEE R (hydro counter pressure forming)
NA Fa 74— (hydroforming) 1 2)
47— 1 ¥ (Guerin process)

~—7 % — A% (Marform process)

A KL wF 7 (stretching )

TR AT (embossing )
N7 7 PEJE (stretch flanging)

A7 7 > PRI (shrink flanging)
/N—1Y 7 (burring )

6) il (bending)

AU (die bending)

= —/L il (roll bending)
Prihis (folding)
SlHEHIT (stretch bending)

mPNELS (in-plane bending)

7) HAMINT. (shearing)

FT#i% - Wb F (blanking  punching or piercing)

BT (cut off)

= —E 7 (shaving)

FEHFTHE = (fine blanking )

fl: EF Pk & (finish blanking)

b FH#kE (reciprocating blanking )
=7'Y 7 (nibbling)

7y 7 (cropping)

AV wT 47 (slitting )

MY 227 (trimming)

Y U 7 (shearing)

8) B — /LRI (roll forming) & 1)

9) Fa—7 74— (tube forming)

P& (expanding )
7LV 7 (bulging)
H#& Y A (nosing)
FURT R (flaring)
RN T (inverting)
H1—1Y 7 (curling)

Fa—TINAf ka7 —Iv7
(tube hydroforming) ¥ 2)

10) [EIFEHNT. (rotary forming)

fiz & ( form rolling )

suaxua—1Y 7 (cross rolling)
Vo ma—Y 7 (ringrolling )
~YHnm—Y 7 (helical rolling)
[BlfAEEE (rotary rolling)

AE =Y (spinning)
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1) f kR - 5E

(finishing + shape correction)

3 v hE—=17" (shot peening)
/N=3> 7 (burnishing)

/S U UL B (barrel finishing)

2 —/Lfl: EF (surface rolling )
726 LINT (flattening)

HEIE. (straightening)

LY 7 (leveling)

YA T (sizing)

n—% Y —Z | L— kJ— (rotary straightener)
o —7—1XZ — (roller leveler)
7 v a LT — (tension leveler)

12) @=L —EEMNT
(high-energy-rate forming)

JEF R (explosive forming)
HEHERY (electromagnetic forming)
TR (electrohydraulic forming)
L—H7 4—3 7 (laser forming)

13) #% (joining)

[EFfA# 4 (solid-phase joining )
B4 (structural joining)

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

TRHE + 5 D $E( welding -+ brazing)

14) 77 AF v 7 il

(polymer forming)

HHHIRHE (injection molding) ¥ 1)

7' a—pf (blow molding)
SEAH (stretching)
#\RJE (thermo forming )

7 Ix—va U(#EE)RJE (lamination)

J1 L Z kI (calendaring)

FIUIE (foaming )

WIAREIE (powder molding)

k7> A7 7 —/E (transfer molding)
JEAERIE (compression molding)

Ny R A7 v 7 (hand lay-up method)
AT VAT w7 (spray-up method)

A —h 27 L—7JE (autoclave molding)
~ v F FE A L (matched die method)
T4 TAYNTA T 47 (filament winding)
AR TN (stamping molding)

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

JEZEJE (pressure forming)
B.28[8HF (vacuum forming)

15) BRI AR,/ L ARE

(powder forming /consolidation)

BEfE (sintering)

FHRJERE (hot pressing )

T ET L A (isostatic pressing)
WIARIELE (powder rolling)
WS (powder forging)
FEIARRIE (slary casting )

16) f=FRHL /=B N T

(mushy-state /semi-solid processing )

ek (continuous casting)
[ELBEEAE (direct rolling)

TR (squeeze casting)

U RF ¥ A bk (compocasting )

L A% ¥ A bk (theocasting)

VR EAE (mushy-state rolling )
YRGS (mushy-state forging )
HPRAFPH U (mushy-state extrusion )
VA ERE (mushy-state bonding )

17 7/ ~~A7a7x—3I7
(nano/ micro forming)

18) FHEIEIE

(additive manufacturing)

FEAFHIESH (binder jetting)
FRI M= R L —HEfE (directed energy deposition)

MR HERS  (material extrusion)

MEHESHERE  (material jetting)
IARREERLE A (powder bed fusion)

v — M#EE (sheet lamination)
A #EA (vat photopolymerization)

CJP (color jet printing)

LMD (laser metal deposition)

DMD (direct metal deposition)

FDM (fused deposition modeling)

FFF (fused filament fabrication)

MIJP (multi jet printing)

SLS (selecting laser sintering)

DMLS (direct metal laser sintering)
EBM (electron beam melting)

SLM (selective laser melting)

DMP (direct metal printing)

LOM (laminated object manufacturing)
Jei&H, SLA (stereolithography)
L—H1 V757 ¢ — (laserlithography)

19) KOFHMT.

(severe plastic deformation process)

ARB (accumulative roll bonding)
ECAP,”ECAE (equal channel angular pressing/ extrusion)
FSP (friction stir processing)
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1) BEERER (material testing )

S1aE#ER (tension test)
JEAERER (compression test)
7L W aBR (torsion test)
#1738 (bend test)
RIEHERER (formability test)

27U — 7R ER (creep test)

W J7BR (fatigue test)

iR BEAEBR (friction test/ wear test)
% (hardness test)

5% (impact test)

FrmakR (life test)

) LaBR (stretch forming test/ bulging test)
=7y 7B (conical cup test)

=V 7 B (Erichsen test)

TREZ D 3R (deep drawing test)

FURFBR (bore expanding test)

PR B (tube expanding test )

2)FERE B (basic theory)

WIVEBEGR (plasticity theory)

SRR (elasto-plasticity theory)
VAR ER  (elasto-visco-plasticity theory)
FEMERSEE PGS (ductile fracture theory)

At E RS (crystal plasticity theory)

R FE R (constitutive equaqtion)
PR G (vield criterion)

FEPERSEE S (criteria for ductile fracture)

3) i,/ Ep I —va v

(numerical/experimental analysis)

A Z 7Y (slab method)
T AL FE (energy method)
FY B (slip line field method)
L5 (upper bound method )
F51% (lower bound method )
HPREEF %,/ FEM (finite element method)

A w27 Y —ik (meshfree method)

A R7%43 1%/ FDM (finite difference method)
Bi 3315k, BEM (boundary element method)
715 (grid method)

E7 /VFEBR (model simulation)

UM FEM (elastic-plastic FEM)

WA FEM (rigid-plastic FEM)

HURSYAPE FEM (elasto-visco-plastic FEM)
TL AL b7 Y —H T =%k EFGM
(element free Galerkin method)

BI75 (particle method)

4) #1¥} (material)

BB (ferrous metal)

FE8KFH4 ¥l (non-ferrous metal)

LBEEAY (intermetallics)
7 3 v 7 A (ceramics)
TTAF v 7 - @iy Ek(plastic + polymer)

HEMEL (composite material)

HT A« IEEEMEL (glass + amorphous)
AHF + #E (wood - paper)

fEAHEBSEAEL (functional gradient material)
27 7 v ¥ (clad material)

H#EH (new material)

MR E (material design) )

8 (steel)

AT LA (stainless steel)
i (copper)

~ 7 37 A (magnesium)
TV =7 A (aluminum)
F & > (titanium)

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

4J8 77 7 A (bulk metallic glasses)

5) MITA§ME (forming property)

L2 (deformation behavior )
AfZE®) (loading behavior)
BEHREE (material property )
JNTHE (workability)

S (accuracy)
FRBEE ] (residual stress)

BTGRP, TiBIIE /) (deformation resistance/ flow stress)
WHIEITE B FEAS A

(dynamic recovery/ dynamic recrystallization)

EYBME (superplasticity)

AR (texture)

fEdh AL (crystallite orientation)

PUARAEAE (microstructure)

I OM T)BRFHRIX (forming limit diagram or FLD)

Z v 74— R/t (Lankford value)

ATV 78y 7 (springback)
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6) b7 4R T— (tribology)

¥ (lubrication)
JEEE (friction)

JEEFE (wear)
Fiifl FF (surface finishing)

¥ (lubricant)
¥E45 (adhesion)
BefF % (seizure)

F ML S (surface roughness)

7) LH A (tool/die)

TH G (tool/ die design)

T Bk EL (tool material)
FKIAALER (surface treatment)

CAD/CAM/CAE
CAT (computer aided testing)

PVD (physical vapor deposition)
CVD (chemical vapor deposition)
DLC (diamond like carbon)

8

N7

#H (measurement)

FEARMIE (profile measurement)
OFZJE (strain measurement)
J& ST (stress measurement)

IR EEHIE (temperature measurement)

& (sensor)

9) M TAHEM (forming machine)

7 L ABEML (press machine)
FEEREMR (forging machine)
L7 LA (extrusion press)
51 H X M (drawing machine)
JESER (rolling mill)

P —RT7 LA (servo press)

10) “EpEY AT L (production system)

Al (artificial intelligence)
Hilf#l > 2 7 2 (control system)

7 7 F 2 —H — (actuator)

ZEPEINT. > A7 A (manufacturing system) T — 4~ — A (database)
TF A/N— T AT A (expert system)
CIM (computer integrated manufacturing)

FMS (flexible manufacturing system)

TAE%EE (process design)
FIBEREI (intelligent machine)

) BB, N TRE IEEEE & L CHW TRV, (] metal injection molding, cold forging, hot forging, cold roll forming, hot rolling)
H2) ™A Ra 73— 70, MLESESHIRE, 9T 2—7 74— I 7Ol cHWON, [F—E0RE 2 BET 5 72 AR FEFR TITXA Lz,
NA R 73— U IR ICRE Licd — U — R TR,
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3.1 SI BEfiI
EIFEHAL  (Systéme International d'Unités & 72 1%
International System of Units) & 1960 42 [E B
B s CHRIRS Lz, BBFNESI ThD. SIH
PLIFEARANL, B AL, ALSZHAL THER S 4L
5. BABNLIRO THETHS.

ST EAREY

& AR ikea
= = A— kb m
= &= =8/ N kg
153 ] Vi S
G i T RT A
BN )R AL E K
Y B\ & TV mol
S B BT T cd

3.2 SIIZKBEMABLUREEDFENA
(1) BfEENEEAH
(a) BNLRLS 2 FIRIT 2 3581%, BENLR (r—~)
XFE L, HEE AR OTRRIEGS (U A4 R)
ZAFIT 2R,
HALOLFRDEA 40 B8N T b8
BIE, B1FRBOXTFIET 2 RLTFE LM
T_RTUNLFET .
fBl:m A—F s »
A TURT Wb T x=—N
(b) FSLHATS oL EDHAL O THERR S LD 3
HIIEROWT D FHETEL.
N-m Nm
72 E, HEHEEORE L [Fl— O HALELE 2 H W
DA, B2, L7 OBEAO=2— b
VA= EI YV =a—Fr mN & ORE%E
BETTNMm EZIE Nm o L HicEL.
@)miﬁuwéo@au%M@ﬁur%Lr%ﬁ
INAEHEITE, #FlziEms b L<iEmEs™
OETms 1ok HicEL.
E, BHERIGAITITADRERG E I
U1 E LAY
il : W/(m'K), Wm 'K™!, Wm-K)!
(2) HEEEGEOMEW
10 DOEEHAE % -+ HEHGR
Hb.

FHF IR D & D H

10712 v'= p 102 ~Z k h
1070 F n 100 %o &k
1000 ~f27u1 4 100 x4 M
103 3 m 10° ¥4 G
1002 kv F ¢ T

1012 5 3

(a) BEHGEOGEFI1E, 7 <RI TORTHALGE S
Rzt LT ).
B : 1em’=(102m)?=10"°%m3
lust=(10"0%s) " 1=100s"1
I mm?s =103 m)2s 1 =100m?s!
(b) AR LB TR TR s 2w, flziE
mpm TiE7e< nm (F/ A— kL) ZH05D
(c) #EHHREIL, JHHIE LTHAY 0.1 & 1000 DREIC
5L HITES.
B : 1.2x10* N 1% 12 kN & E<
0.00394 m (% 3.94 mm & E<
1401 Pa 1% 1.401 kPa & E<
3.1x108 s j% 31 ns & E<
3.3 H{LERODEE
(1) ZEMEE & UEMHE

SI HAZ (ST HAT & fF
& S |#BEEEEO|H L TR (-
BESIN BT
SEifif rad ° (HE) |1° = (n/180)rad
(7Y7v) | mrad " (D) 1" =(1/60)°
urad ") 1" =60y
SRS sr
(RFFY
TV)
k& km 1 ¥ H=1852m
m 1A (FvrAtbnm
(A=) —L)
om =10"10m
mm =0.1 nm
pm
nm
[T km? ha (~7 % —/\)
m2 1 ha= 10* m?
cm?2 a(7—/V)
mm?2 la=10>m?
i 4 m? kl 1 ml=10"6m3
w cm? 1 My 23t RFE S
mm? (V> RV |DBENNH DHIREE
ml L) ZAWTLu.




[ ks d (B) |HA, B, #hlofh
s (7)) h () |OHALH —fRIZAHW
min (43)|%
1d=24h
ms 1 h =60 min
us Imin=60s
ns
JEES NS rad/s
HEERS | m/s km/h |1 /v b=1852m/
IR m/s?
* (&2 ST D HNL
2) BAHREHLUE
SI BfZ.0> | SI Hifir &
s SLEA, | BEEHEED | fFH LT I
B | LVELL
JE R THz 1Hz=15s"1
RENEL GHz
MHz
kHz
Hz
(~)
Al E s min™'  |[FlfE5r (pm F 721X
(BT r/min) & VST
X) w5
[ Pa
37 N
FOE mPa
puPa
B R m
mm
ERE s
ms
us
3 H %
SI HAfiZ. oD | ST Hifir &
7 SLHAf. | #EEAEED | R LT L
B | KVELL
[ Mg t (h2) [1t=10%kg
HEE D wid*
WbV EBEH SR
kg\‘_(ﬁﬁj mass%% 5
77 L) g
mg
pg
WEE | kgm 1 tex = 10 kg/m,
T v 7 A VEHHE T
mg/m ETHWDS
B OE Mg/m? t/m3
/)i% i3 kg/Il‘l3 k/g/ll
3 g/m
g/cm o/l

EHhE | kg'm/s
EHEO | kg'm?/s
E—RA Y
L, AE
B
EEE—| kgm?
AUk
VAl MN 1 N=1kgm/s?
kN 1 kgf* =9.80665 N
N (:1 =
k)
mN
uN
JIDE— MN'm 1 kgf-m*
A b kN'm =9.80665 N'm
N-m
mN-m
uN-m
E 7 GPa bar (/Y |1 Pa=1N/m?2
MPa —/L) |1 bar=10°Pa
kPa mbar 1 atm*
N ubar =0.101325 MPa
Pa (/32 | Torr*=133.32 Pa
V)
mPa
uPa
A GPa 1 Pa=1N/m?
MPa 1 kgf/mm?2*
N/mm? =9.80665 MPa
kPa
Pa
N/m?2
#i K| Pas P(RT X)
mPa-s
1 cP=1mPas
TREEE | m2s St(A h—2 %)
mm?/s
1 ¢St=1 mm?%s
FHEES| N/m 1 dyn/cm*
mN/m =103 N/m =1 mN/m
TR TJ GeV 1J=1Nm
- GJ MeV 1 cal* =4.18605J
o= MJ keV |1 kgf'm*
A & kJ eV (& =9.80665 J
B AR) [lergx=107]
(Y 2— W-h 1eV=1.6021892x
V) 107197
mJ
1 kW-h=3.6x10°J
T GW IW=1J/s=1VA
(L, MW
&E71) KW
W
(v k)
mW

W




BHEiE| kg kg/min
kg/h
t/s
t/min
t/h
W& m3/s m3/min
m3/h
1/s
1/min
I/h
* [ & &) 25 BAL
4) #
SI HAZ oD | ST HEfE &
& SIHLATL | BEHHGED | PR L T i &
IR | LVEAL
Ve K TK=¢°C+273.15
RE (rrEY)
Lo lC (v
AR | v AR
TR LR bR K
mK
°C
MR OR K! K O»b iz CxH
S WTH I
O (3) hFDTHRLF
—OHEZR
O kW
W
R W/(m-K) K O0b0iz°C %= H
WTH LN
1 cal/(cm-sec-"C)*
=0.4184 kJ/(s'm‘K)
A | W/(m2K) K O30 01i2°C %= H
0 WTH I
A kJ/K K O30 0iz2°C %= H
JK WTH Jn
A kJ/(kg-K) K O»boizC %M
AR & . WTH LW
ke 'K) 1 cal/(g-"C)*
=4.184 kl/(kg-K)
BN kJ/K K Oz CxH
-k nTHLL
1 cal/°C * = 4.184 J/K
[FA=SZAN kJ/(kg-K) K Oz CxH
o E— . WTH I
P J/(kg-K)
[ =R =
FENER = Ml/kg
FILF— kJ/kg
J/kg

BRI MJ/kg
Kl/kg
J/kg
* % X F % HAL
(5) BREKIUVHR
SI HLALO| ST Hifir &
iy SIHify [HEEHRED| PR LT i &
BN | JVEAL
B kA
A
(7T
mA
LA
nA
R MA/m?
Alcm?
kA/m?
A/m?
B kC 1C=1As
C 1A-h=3.6 kC
(7 —m )
uC
nC
CEAREITA MV
(DA kv
==
“‘3% \Y 1V=1J/(As)
RV k)
mV
uv
EIH O kV/m X
& 1% V/mm|
V/em
V/m
mV/m
pV/m
BRI GQ 1Q=1V/A
A - MQ
AVZS kQ
VT oK
N2 Q
(F—2)
mQ
uQ
g kQ'm
Q'm
mQ-m
pQ-m
a Ky kS
7”1{ ‘7;7 s 1S=1A/V
\/; (¥ — % mS
o | uS
VETZ )
NS




BER MS/m /L4533 | mol% atom%, at% I fH V>
kS/m mol ppm 2
mol ppb
S/m E/LT > | J/(mol K)
WEARE| F 1F=1C/V ke E—
FRv| (7 7 7
XA |R) PEHREL | m¥s
mF
puF
nF MR | Clkg R(L> F7Y)
=2.58x107* C/kg
FEE | Fm nClkg
uF/m IR R | Gy 1 Gy=11Jkg
nF/m (7vA) rad(7 F)
pF/m 1 rad=102J/kg
% 0 Wb IWb=1V- e MBq 1Bq=1s"!
. (™ = — 1 Mx* = IO;Wb kBq Ci(F=VU—)
) 1Ci=37 GBq
Bq
mWb (=7 1)
v R [ T 1 T=1Wb/m?
ERFHE| (TAT) 1G*=10T  E | ed
(B57)
mT
nT 36 R Im 1Im=1cd-sr
nT L—2 )
AEA v H 1 H=1Wb/A e Ix 11x=11m/m?
LB (o~ vz =)
A )
FEA > mH
2y B pH
Z nH
=3 H N e gL
U7 P 3.4 ZOMDEEQODHERE N
() - REAMRKRICET S/ \5A—F28E5
e — OBMEHHE : Ra [IB : POEH S I2b Y
wH/m =4m-107 H/m T
nH/m OO TEM S : Ra75 [ : Ral
B ©) jjj%@:n*/we‘ O K| &M E - Rz [IH : Rmax, Ry]
PRI O+ B XL X - RzJIS [IB : Rz, ISO 7> 51X HIBE]
B %1 Héj?ﬂ)ﬁ%}:@ TRT max [ ZFTBLRE CIIm KL — L O % 7R
o TREL RTINS,
* EH % 1T DAL (2) REEBR
R AR O X B & R T 5e BRI R UFE « FHAT
(6) MEILFT DM KTV D, /8T A—F ORME T B """
INCFE  BMATERT 5. R REA— VO H &2
SI Hifir o> | SI Hifir & FRL A max" /N ICT - ENLR TR T S,
5 SIHfiL  [#ZEHGED | PR LT T
B | KOEAL 3) mEx
WER - O7 U xflis (JIS Z 2243(2008))
mol « 7 U RVEE S /HBWS/750
G . [ERIE 7O B(mm)/ 348k /) 7.355 kN OJif]
Ory 7 Ux)Es (JIS Z 2245(2005))
ELIRE . kmol/m?3 mol/l cay Z ljlll/ﬁjiié JHRC [C Zb“’_‘/l/]
v
e s Ty Y= LS /HRBW
=AY 0, 0, N ¥
i Rl [B 27—/ CHIEA @Bk A (]
mass ppb Ot v h—AfHE (JIS Z 2244(2009))
42/\;\’2 00 > =
PR Xg{gpm c By h— AR S /HV30 [38:4) 294.2 N]
vol ppb




OfTik4 RDEZHAH
4.1 XF-EBBEOKREE, ROKE
(1) XFORE X 7pt~9pt (2.5 mm~3.2 mm)

2)

€)

(4)

tL, s (O, @ A, ARY) OKRX ST
I mm~3mmEE LT 5.

B D FEAE AR, SV KO —Z BT
DKL 0.5 pt~1.5 pt (0.2 mm~0.5 mm) F&
e L, KHPoMEER, SIHBITENLD B
M 5.

gl U5 oo OFTH & BETRYE), £
Boiis (x, y, z72E) 1342V v 27 (FHE)
L, ERLSNOXT, EiEr—~vr (O
) 95, BHROHDHIRT (max, min, ave
7E) Fr—~r (SLR) BNEE L. B
5 (N, MPa 72 &) lZu—~> (3IE) &35,
FSCIEHIE U TRAIOCFIXRCTF L L,
I/ T T 5.

4.2 EmEOH

Yield stress o/ MPa

120 T T T T T T T T T T
100 - e
Compl‘ession/.) o log £182
o=9log ¢
80 —g—o— O’iyfo
—  Tensi /O/O— —
60 ension o= 9 log £ +55
40
Material A
201 Temperature 7= 298 K
0 L L1l 1 llllllll L Ly
0.1 02 05 1 2 5 10 20 50 100

Strain rate £/ !

X T D451




OFix 5 MEBDREH (M- HRRFREEESNTOEARERMDEH)

FASCHERS
M2 x & B

SbP e Bull. Jpn. Soc. Technol. Plast.
JE Ak J. High Press. Inst. Jpn.
B Imono (J. Jpn. Foundarym. Soc.)
b5 osm SR Kagaku Kogaku Ronbunshu
ks Die & Mould Technol.
B D HF5E Sci. Mach.
BEAR AT Mech. Eng.

Sl Met. Technol. (Jpn.)

& @R N J. Met. Finish. Soc. Jpn.

BeR J. Jpn. Inst. Light Met.

FHAI B B R U Trans. Soc. Instrum. Control Eng.
o J. Soc. Mater. Sci., Jpn.

MEF J. Mater. Sci. Soc. Jpn.

R BR LT J. Mater. Test. Res. Assoc. Jpn.
FEF & BREE Zairyo-to-Kankyo

MR 7 a2 CAMP-ISIJ

SEUL S ITEST T S Trans. Soc. Automot. Eng.

YA &N J. Jpn. Soc. Technol. Plast.

& & 4l Tetsu-to-Hagané

RS Trans. Inst. Electr. Eng. Jpn.
IR s Trans. Inst. Electron. Commun. Eng. Jpn.
FZAREY AN () J. Jpn. Soc. Tribol. (J. Jpn. Soc. Lubr. Eng.)
A A b 58 Nippon Kagaku Kaishi

F AR v U Trans. Jpn. Soc. Mech. Eng.

A A4 8 et J. Jpn. Inst. Met.

H AR BHR L x5l J. Jpn. Soc. Fract. Strength Mater.
H ARG SR P J. Ipn. Soc. Comps. Mater.
g Netsu Shori (J. Jpn. Soc. Heat Treat.)
MR A J. Jpn. Soc. Non-Destr. Insp.
Kk J. Surf. Sci. Soc. Jpn.
Sz bt Bull. Tron Steel Inst. Jpn.

7L Z el Press Working
Wit LRI 4 J. Jpn. Soc. Powder Powder Metall.
R Lasih J. Soc. Powder Technol. (Jpn.)
EFTCHdH (ARESEFEZHR) Materia Jpn. (Bull. Jpn. Inst. Met.)
et axm U Q. J. Jpn. Weld. Soc.
A T J. Jpn. Weld. Soc.
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Acta Mechanica
Acta Materialia
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
Archives of Mechanics
Assembly Engineering
Bulletin des Schweizerischen Elektrotechnischen Vereins
C.IR.P. annals... manufacturing technology
Computer Methods in Applied Mechanics and Engineering
Computers and Structures
Design Engineering
Engineering Structures
Experimental Techniques
Fabrik
Industrial Diamond Review
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
International Journal of Solids and Structures
Iron and Steel Engineer
Iron and Steel International
IS1J International
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
Journal of Materials Engineering and Performance
Journal of Materials Processing Technology
Journal of Materials Science
Journal of the Minerals, Metals & Materials Society
Journal of Nanoengineering and Nanosystem
(Proceedings of the Institution of Mechanical Engineers, Part N)

Acta Mech.
Acta Mater.

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

ATAA L

Am. J. Math.

Am. Mach.

Appl. Math. Model.

Arch. Appl. Mech.

Arch. Mech.

Assem. Eng.

Bull. Schweiz. Elektrotech. Ver.
CIRP Ann.

Comput. Methods Appl. Mech. Eng.
Comput. Struct.

Des. Eng.

Eng. Struct.

Exp. Tech.

Fabr.

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.
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.
J. Mater. Eng. Perform.
J. Mater. Process. Technol.
J. Mater. Sci.
J. Minerals, Met. Mat. Soc.
J. Nanoeng. Nanosyst.
(Proc. Inst. Mech. Eng., Part N)
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Journal of Physics, Part A J. Phys., Part A
Journal of Polymer Science, Part A, Polymer Chemistry J. Polym. Sci., Polym. Chem. Ed.
Journal of Solid Mechanics and Materials Engineering J. Solid Mech. Mater. Eng.
Journal of Strain Analysis for Engineering Design J. Strain Anal. Eng. Des.
Ironmaking and Steelmaking Ironmak. Steelmak.
Journal of the Korean Institute of Metals J. Korean Inst. Met.
Journal of the Mechanics and Physics of Solids J. Mech. Phys. Solids
Journal of Thermal Stresses J. Therm. Stresses
JSME International Journal Jpn. Soc. Mech. Eng. Int. J.
(Bulletin of the JISME) (Bull. Jpn. Soc. Mech. Eng.)
Key Engineering Materials Key Eng. Mater.
Light Metal Age Light Met. Age
Lubrication Engineering Lubr. Eng.
Machinery and Production Engineering Mach. Prod. Eng.
Manufacturing Technology Review Manuf. Technol. Rev.
Materials Engineering Mater. Eng.
Materials Science & Engineering Series A Mater. Sci. Eng. Ser. A
Materials Science & Technology Mater. Sci. Technol.
Matériaux et Techniques Matér. Tech.
Materials Transactions Mater. Trans.
Mécanique Industrielle et Matériaux Méc. Ind. Matér.
Mechanical Engineering Journal Mech. Eng. J.
Metallurgia Metallurgia
Metal Progress Met. Prog.
Metal Science Journal Met. Sci. J.
Metallurgical and Materials Transactions A Metall. Mater. Trans. A
Metalworking Production Metalwork. Prod.
Modern Metals Mod. Met.
Nuclear Engineering and Design/Fusion Nucl. Eng. Des./Fusion
Philosophical Magazine Series A Philos. Mag. Ser. A
Powder Metallurgy Powder Metall.
Powder Metallurgy International Powder Metall. Int.
Proceedings of International Deep Drawing Research Group Proc. Int. Deep Draw. Res. Group
Proceedings of Numerical Simulation of Sheet Metal Proc. Numer. Simul.
Forming Processes Sheet Met. From. Process.
Proceedings of —th Asia- Pacific Symposium on Engineering Proc. —th Asia — Pac. Symp. Eng. Plast.
Plasticity and Its Applications Appl. (AEPA)
Proceedings of the -th International Conference on Proc. —th Int. Conf. Prod.
Production Engineering Eng.
Proceedings of the -th International Machine Tool Design Proc. —th Int. Mach.
and Research Conference Tool. Des. Res. Conf.
Proceedings of the American Society for Testing and Materials Proc. Am. Soc. Test. Mater.
Proceedings of the Institution of Mechanical Engineers, Part C Proc. Inst. Mech. Eng., Part C
Proceedings of the Royal Society of London, Series A Proc. R. Soc. Lond., Ser. A
Progress in Colloid & Polymer Science Prog. Colloid Polym. Sci.
S.A.E Transactions SAE Trans.
Scripta Materialia Scr. Mater.
Sheet Metal Industries Sheet Met. Ind.
Stahl und Eisen Stahl Eisen
Steel Research Steel Res.
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Steel in Translation
Technische Mitteilungen Krupp. Forschungsberichte
(Tool & Production) Tooling & Production

Transactions of the Society of Mining Engineers of A.LM.E.

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

Tribology International

Tribology Transactions

VDI Berichte

Werkstatt und Betrieb

Wire Industry

Wire Journal International

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

Steel Trans.
Tech. Mitt. Krupp. Forsch. Ber. (Tool
Prod.) Tool. & Prod.

Trans. Soc. Min. Eng. AIME 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. Nanotechnol. Eng. Med.
Trans. ASME. J. Press. Vessel Technol.
Trans. ASME, J. Tribol.

Tribol. Int.

Tribol. Trans.

VDI Ber.

Werkstatt Betr.

Wire Ind.

Wire J. Int.

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/ ) & 0 {ERX,



http://www.issn.org/
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@®13pt
@ 14pt
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@ 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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