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3.1
3.1.1

metallur gy
3.1.2
metallography
3.1.3
metals physics

a

b

c

d
3.1.4

mechanics of metals
3.2
3.2.1
metal supervision

3.2.2



3.2.3
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3.2.5

3.3
3.3.1

3.3.2

3.3.3

3.3.4
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metal inspection

metal damage

critical components

general components or influential components

life management

design life of components

safety-operating life

residual life

life prediction

on-line monitoring of life

defects assessment
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4.1
4.1.1

4.1.10

4.1.11

4.1.12

4.1.13

metalic crystal structure

iron-carbon equilibrium diagram

phase

parent phase

solid solution

alpha solid solution

gamma solid solution

ordering solid solution

alloy solid solution

intermediate phase

interstitial phase
M X

interstitial compound
C N B H

normal valence compound

0.59

C N BH

0.59

0.59
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4.1.14
electron compound
4.1.15
intermetallic compound
4.1.16
dispersed phase
4.1.17
o sigma phase
AB ABy
o
4.1.18
laves laves phase
12 1 AB; T91 PO1
laves
4.1.19
pro-eutectoid phase
4.1.20
met stable phase
4.1.21
precipitate
GP
CuAl,
4.1.22
4 alphairon
921
4.1.23
¥ gammairon
921 1390
4.1.24
structure
4.1.25
macr ostructure
4.1.26
substructure
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4.1.27
dislocation
4.1.28
stacking fault
4.1.29
dislocation pileup
4.1.30
vacancy
4.1.31
texture
4.1.32
grain
4.1.33
subgrain
30
4.1.34
subgrain boundary
4.1.35
grain boundary
10°
4.1.36
interphase boundary
4.1.37
single crystal
4.1.38
polycrystal
4.1.39



4.1.40

4.1.41

4.1.42

4.1.43

4.1.44

4.1.45

4.1.46

4.1.47

4.1.48

4.1.49

150nm

grain size

ASTM

practical grain size

elmentary grain size
930 + 10

austenite
y—Fe
y—Fe 211

super-cooled austenite

retained austenite

ferrite
a—Fe
0.02 wt
cementite
FeC
6.69 wt 1227
pearlite

globular pearlite

sor bite
600 650
600
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N 100
100
A y—Fe
F o—-Fe )
wit 1495 723 a—fe
P
3x 10°nm  4x 10°nm 80nm

S C
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4.1.50

4.1.51

80nm

4.1.52

4.1.53

4.1.54

4.1.55

55°
4.1.56

4.1.57

4.1.58

4.1.59

4.1.60

tempered sorbite

500 650
troosite
650 550
1000

tempered troosite
300 500

bainite

upper bainite

lower bainite
65°
granular bainite
X
martensite

M

tempered martensite

150 250

secondary martensite

martenitic transfor mation point
M

1x 10°nm  2x 10°nm

30nm



4.1.61

4.1.62

4.1.63

4.1.64

4.1.65

4.1.66

4.1.67

4.1.68

4.1.69

4.1.70

4.1.71

4.1.72

4.1.73

widmanstatten structure

ledeburite

eutectic structure

eutectoid structure

dendritic structure

banded structure

acicular structure

lamellar structure

carbide

g -carbide
Fe,4C

car bide network

banded carbide

graphite
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4.2
4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.3
4.3.1

4.3.2

4.3.3

4.4

10

strengthening of metal

strain strengthening

200

solution strengthening

Mo W Nb

precipitation strengthening

grain-boundary strengthening

12Cr2MoWVB
martensite strengthening
metallurgic strengthening
spheroidization of pearlite
20
graphitization
0.5 Mo

alloy elements migration

Cr

15CrMo

Mo V

12CriMoV



4.4.1

4.4.2

4.4.3

4.4.4

4.4.5

4.4.6

4.4.7

4.5

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

4.5.6

cold brittleness

hot brittleness
400 550

tempering brittleness

first sort tempering brittleness
250 400

second sort tempering brittleness
500 550 600
600

strain-age brittleness

creep embrittlement

surface defect

r ecession

shrinkage hole

scoring

skidding

erosion

500

550
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4.5.7

4.5.8

4.5.9

4.5.10

4.5.11

4.5.12

4.5.13

4.5.14

4.5.15

4.5.16

4.5.17

4.5.18

5.1

12

pitting

lap

laminate

hairline crack, micro-flaw

crack

fish eyes

por osity

segregation

decarburization
FesC

over heating

burning

Ccreep cavity

O,

CO;

HYH

HO H;
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5.1.1
pigiron
211 - 25 45 - S Mn P S
5.1.2
pureiron
55.85 7.87g/cm® 1538
(24
5.1.3
Armco-iron
0.04
5.1.4
ferroalloy
S B P
5.1.5
cast iron
2 - -
5.1.6
gray cast iron

c25 4.0 Si 1.0 3.0 Mn 0.2 10
P 0.02 1.0 S0.02 0.25

5.1.7
spheroidizing graphiteiron; ductileiron; nodular iron
5.1..8
compacted graphiteiron; vermicular graphiteiron
5.1.9
malleable cast iron; malleableiron
5.1.10
white cast iron
c1i8 6 Si 0.5 19 Mn 0.25
0.8 S0.06 0.2 P 0.06 0.2 Fe
5.2
5.2.1
cast steel
2 - -
5.2.2
rimmed steel

CcO

13
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5.2.3

CO

524

5.2.5

5.2.6

5.2.7

5.2.8

5.2.9

0.020
5.2.10

5.2.1

5.2.12

5.2.13

5.2.14

14

killed steel

semi-killed steel

0.25

open-hearth steel

converter steel

electric furnace steel

plain carbon steel

high-quality steel

0.030
0.030

guenched and tempered stedl
500 650
0.25

nor malized steel

eutectoid steel
077 C

hypo-eutectoid steel
0.77

hyper-eutectoid steel

0.25

0.5

Al

723

0.25

0.035

0.040



0.045

4.3

0.77
5.2.15
carbon stedl
0.02 2.11
5.2.16
high-carbon stedl
0.6
5.2.17
medium-car bon steel
0.25 0.60
1.20
5.2.18
low-carbon stee
0.25
5.2.19
carbon structural steel
5.2.20
carbon tool steel
< 0.035
5.2.21
ledeburitic steel
5.2.22
alloy steel
5.2.23
low-alloy steel
5.2.24

medium-alloy steel

5

10

DL /T 882 — 2004

0.60  1.50 0.70
070  1.00
0.050 0035 0040  0.030
005 070 0.90
065 135
“ A" <0020 < 0,030
- 1147
723

1.20

0.040

0.70

< 0.030

15
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5.2.25

5.2.26

5.2.27

5.2.28

5.2.29

5.2.30

5.2.31

5.2.32

5.2.33

5.2.34

5.2.35

5.2.36

16

high-alloy steel
10

structural alloy steel

alloy tool stedl

high strength low alloy steel

heat resistant steel

pearlitic heat-resistant steel

15CrMo 12CrilMoV 12Cr2Mo

austenitic heat-resistant steel

martensitic heat resistant steel

ferritic heat-resistant steel

13 27

stainless steel

ferritic stainless steel
12 30

austenitic stainless steel

50

275MPa

12

13



5.2.37

5.2.38

5.2.39

5.2.40

5.2.41

5.2.42

5.2.43

5.3
5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

5.3.7

martensitic stainless steel
12 12 18

acid resistant steel

oxidation-resistant steel; scale-resistant steel

abrasion-resistant steel; wear-resistant steel

cryogenic steel

heat-resistant alloy

600

corrosion resistant alloy

casting; foundry

hot-pressed work

cold-pressed work

rolling

hot rolling

cold rolling

drawing
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5.3.8
extrusion
5.3.9
forging
6
6.1
6.1.1
density
) kg/m®
6.1.2
elastic modulus
E
6.1.3
shear modulus
G Pa
6.1.4
Poisson’sratio
7]
6.2
6.2.1
melt point
6.2.2
specific heat
1
J kg K
6.2.3
thermal conductivity
1
A W/ m- K
6.2.4
thermal diffusion coefficient
a m?/s
6.2.5

coefficent of linear expansion
1

18

Pa

R



6.3
6.3.1

6.3.2

6.4
6.4.1

6.4.2

6.4.3

6.4.4

7.1
7.1.1

(24} K_l
resistivity
im 1m?
Yo Q- m

electric conductivity

total lossin theiron

P W/kg

magnetic per mitivity

magnetic induction strength

coerciveforce

Hc Alm

Stress

nominal stress

normal stress

tensile stress

compressive stress

S/m

DL /T 882 — 2004

u H/m

19
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7.1.6

7.2
7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7

7.2.8

7.2.9

7.2.10

7.2.11

20

shear stress

torsional stress

strain

strength

dlasticity

elasticity limit

Rm tensile strength

R proof strength of total extension

Rios 0.5

R permanent set strength

Ro2 0.2

MPa

Rp proof strength of non-proportional elongation

RpO.Ol 0.01

yield point

Ren upper yield strength

ReL lower yield strength

yield ratio



7.2.12

7.2.13

7.2.14

7.2.15

7.2.16

7.2.17

7.2.18

7.2.19

7.2.20

7.2.21

7.2.22

7.2.23

plasticity

superplasticity

per centage elongation

A per centage elongation after fracture

Z percentage reduction of area

plastic strain ratio

strain hardening exponents

S truth stressS

o

e truth straine

&

compressive strength

torsional strength

shear strength

o=k

e=In 1+¢

S o l+¢

MPa
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7.2.25

7.2.26

7.2.27

7.3
7.3.1

N/mm?

mm

bending strength

cold bend property

rever se bend property

impact forging property

hardness

7.3.2

7.3.3

F——

d —
7.3.4

7.3.5

7.3.6

22

indentation hardness

Brinell har dness number
HB
HBS HBW

HBS(HBW) = 0.102

2F
nD(D -/ D*-d?)
mm
mm
permanent increase of depth of indentation

e 0.002mm
e 0.001mm

Rockwell hardness number

100—e
130

Rckwell hardness scale



A HRA 120°
100-e
B HRB 1.588mm
130-e
C HRC 120°
100—e
7.3.7
Rockwell superficial hardness number
7.3.8
Vicker s hardness number
HV :0.1891£2
d
F— N
o0— mm
7.3.9
Knoop hardness number
F
HK =1.4509—
d2
F— N
o0— mm
7.3.10
Shor e hardness number
HS= Kﬂ
hy
K -
h — mm
ho mm
7.3.11
L eeb hardness number
HL =1000&
VA
HL——
VR
Va
7.4
7.4.1

DL /T 882 — 2004

98.07N

98.07N

98.07N

100—e

1mm

588.4N

980.7N

1471.0N

23
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7.4.2

7.4.3

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

7.4.9

7.5

7.5.1

7.5.2

7.5.3

7.5.4

7.5.5

24

toughness

impact absor bing energy

impact toughness

ax Jem

strain aging impact absor bing ener gy
Axs J

strain aging impact toughness

strain aging sensitivity factor

toughness-brittlenesstransition temperature

NDT nil-ductivity transition temperature NDT

FATT fractureapperancetransition temperature FATT
Ve
50 FATTso
FATTy

creep

0.15T, 1.0T,

0.85T, 1.0T,

creep activation ener gy

creep rate

creep curve

20

0 0.15T,
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thefirst stage of creep

7.5.6
the second stage of creep
7.5.7
the third stage of creep
7.5.8
creep limit
o, T v MPa
0% .=4.9MPa 600 1x 10° /h 4.9MPa
7.5.9
stressrupture limit
o, T t MPa o> =8.8MPa 580 10
t 110°
h 8.8MPa
7.5.10
stressrupture plasticity
7.5.1
per centage elongation of stress-rupture
7.5.12
per centage reduction of area of stress-rupture
7.5.13
stress rupture notch sensitivity factor
7.5.14
stress relaxation
7.5.15
initial stress
7.5.16
remaining stress
7.5.17
relaxed stress
7.5.18

stressrelaxation curve

25
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7.5.19
stressrelaxation rate
7.5.20
thefirst stage of stressrelaxation
7.5.21
the second stage of stressrelaxation
7.6
7.6.1
fatigue

7.6.2

high-cycle fatigue

10°

7.6.3

low-cycle fatigue

107
10Hz
7.6.4
thermal fatigue

7.6.5

high-tempratur e fatigue
7.6.6

mechanical fatigue
7.6.7

thermal mechanical fatigue

7.6.8

impact fatigue
7.6.9

contact fatigue
7.6.10

corrosion fatigue
7.6.11

fatiguelife

26

10°

20Hz
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7.6.12
median fatiguelife
50

7.6.13
P fatiguelifefor P survival

P P 95 90
7.6.14
N fatigue strength at N cycles
SN N SN
50 N

7.6.15
N median fatigue strength at N cycles
50 N N

7.6.16

N P fatiguestrength for P survival at N cyclea

P N P 95 90
7.6.17
fatigue limit
10’

7.6.18

P fatiguelimit for P survival

P
7.6.19
theoretical stress concentration factor

7.6.20
fatigue notch factor
N
Kt
7.6.21
fatigue notch sencitivity
Kf Kt Kf—l / Kt—l
7.6.22
SN SN curve
SN N

7.6.23

50 SN S-N curvefor 50 survival

7.6.24

27
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P

7.6.25
P-SN

7.6.26

7.6.27

7.6.28

7.6.29

7.6.30

AKip
1.7
7.7.1

7.7.2

7.7.3

71.7.4

28

SN SN curvefor P survival
P P
95 90

P-S-N curve

constant life fatigue diagram

cyclic hardening and cyclic softening

AK Therange of stressindensity factor
AK:Kmax_Kmin

da/dN fatigue crack growth ratesda/dN
AK

AKy, fatiguecrack growth threshold AKyy,

10~ mmv/

fracture mechanics

linear €lastic fracture mechanics

stressintensity factor

fracturetoughness

MPav/m

AK
AKg
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7.7.5
plane-strain fracturetoughness
K K¢
K ¢ MPa/m
7.7.6
CTOD crack tip opening displacement
1)
mm
7.7.7
CTOD 6r CTOD value
CTOD
7.7.8
Or or Curve
R Aa
7.7.9
CTOD characteristic value of TCOD
CTOD
7.7.10
CTOD apparent crack initiation CTOD
R Aa 0.05mm CTOD
7.7.1
CTOD conditional crack initiation CTOD
R Aa 0.2mm CTOD
7.7.12
CTOD brittle crack initiation CTOD
Aa 0.2mm CTOD
7.7.13
CTOD brittleinstability CTOD
Aa 0.2mm CTOD
7.7.14
CTOD CTOD at maximum load
CTOD
7.7.15
crack-extension force
7.7.16
J J-integral
-~ J kJ/m?
7.7.17
Jr Jr Curve
J Aa Jr
7.7.18
apparent crack initiation toughness
Jr J
7.7.19

29
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ductile fracture toughness

GB 2038 Jc
J Jc kJI/m?
7.8
7.8.1
wear

7.8.2

wear of volume
7.8.3

wear of weight
7.8.4

wearing-resistance property

7.8.5

abrasive wear
7.8.6

adhesive wear
7.8.7

catastrophic wear
7.8.8

corrosive wear
7.8.9

oxide wear
7.8.10

cor rosion-mechanical wear

7.8.11

fretting
7.8.12

fatigue wear
7.8.13

contact fatigue wear

30
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8

8.1
8.1.1

8.1.5

8.1.7

8.1.10

8.1.1

8.1.12

8.1.13

32

welding

welding process

fusion welding

manual welding

surfacing

AWS

cladding

buttering

oxyfuel gaswelding

automatic welding

arc welding

carbon arc welding

flux cored arc welding

submerged arc welding

gas metal arcwelding GMAW

hardfacing

inert-gas welding; inertgas shielded arc welding

buildup



DL /T 882 — 2004

8.1.14
gastungsten arcwelding GTAW
8.1.15
metal inert-gas welding
8.1.16
mixed gas welding

8.1.17

argon shielded arc welding
8.1.18

argon shielded arc welding-pulsed arc
8.1.19
gastungsten arc welding-pulsed arc
8.1.20
gas metal arc welding-pulsed arc
8.1.21
plasmaarc welding PAW

8.1.22

electroslag welding
8.1.23

electron beam welding

8.1.24

laser beam welding
8.1.25

narrow gap welding

8.1.26

friction welding
8.1.27

resistant welding

33
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8.1.28

8.1.29

8.1.30

8.1.31

8.1.32

8.1.33

8.1.34

8.1.35

8.1.36

8.1.37

8.1.38

8.1.39

8.1.40

8.1.41

8.1.42

brazing

repair welding

base metal; parent metal

joint

butt joint
135° 180°

corner joint

30° 135°

T-joint

lap joint

cruciform joint

1 ”

heat-affected zone

over heated zone

bond area

weld interface

weld

butt weld



8.1.43

8.1.44

8.1.45

8.1.46

8.1.47

8.1.48

8.1.49

8.1.50

8.1.51

8.1.52

8.1.53

8.1.54

8.1.55

8.1.56

fillet weld

weld toe

fillet weld leg

weld reinforcement

weld root

weld zone

weld metal

weld metal area

deposited metal

weldability

carbon equivalent

crack sensitivity

welding procedure

welding procedur e assessment

DL /T 882 — 2004
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8.1.57
welding procedure specification
8.1.58
welding parameter
8.1.59
preheat
8.1.60
preheat temperature
8.1.61
postheat
8.1.62
postheat temperature
8.1.63
interpass temperature
8.1.64
weld thermal cycle
8.1.65
aswelded
8.1.66
postweld heat treatment
8.1.67
weldability test
8.1.68
welding stress
8.1.69
residual stress
8.1.70
welding deformation
8.1.71

welding residual deformation

36



8.1.72

8.1.73

8.1.74

8.1.75

8.1.76

8.1.77

8.1.78

8.1.79

8.1.80

8.1.81

8.1.82

8.1.83

8.1.84

8.1.85

8.2

restraint intensity

welding mrterial

covered eectrode

welding wire

corewire

coating

coating mixture; coating material

shielding gas

flux

dag

solidified dlag

groove

oxygen gouging

carbon arc cutting

DL /T 882 — 2004
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8.2.1
weld defects
8.2.2
incompletejoint penetration
8.2.3
incomplete fusion; lack of fusion
8.2.4
daginclusion
8.2.5
inclusion
8.2.6
blowhole
8.2.7
under cut
8.2.8
overlap
8.2.9
burn-through
8.2.10
excessive penetration
8.2.11
weld crack
8.2.12
hot crack
8.2.13
crystalline crack
8.2.14

polygonization crack

38



8.2.15

8.2.16

8.2.17

8.2.18

8.2.19

8.2.20

8.2.21

8.2.22

8.2.23

8.2.24

8.2.25

8.2.26

8.3
8.3.1

8.3.2

liquation crack

crater crack

cold crack

delayed crack

guenching brittle crack

low plastic brittle crack

400

root crack

toe crack

under bead crack

reheating crack

600 700

stressrelief cracking

lamellar tearing

thermal spraying

flame spraying

DL /T 882 — 2004
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8.3.3

8.3.4

8.3.5

8.3.6

9.1
9.1.1

9.1.5

9.1.7

40

bomb spraying

ultrasonic spraying

arc spraying

plasma spraying

heat treatment

phase transformation

critical point
a 910
Az 0.77
Ar 0.77
Act  Acs A1 As
Acs
austenizaing
Act Acs

4 910

Acm

transformation diagram of super—cooled austenite

isothermal transformation of super—cooled austenite

A1 Az

isothermal transformation curve of super—cooled austenite

0.77
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TTT time temperature transformation curve S S
9.1.8
continuous cooling transfor mation curve of super-cooled austenite

CCT
9.1.9
austenite stabilization treatment
9.1.10
solution treatment
9.1.11
codition of delivery
9.1.12
bulk heat treatment
9.1.13
ther mo-chemical treatment
9.1.14
surface heat treatment
9.1.15
local heat treatment; partial heat treatment
9.1.16
conditioning treatment
9.1.17
bright heat treatment
9.1.18
heat treatment in protective gases
9.1.19
high energy heat treatment
9.1.20

41
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stabilizing treatment; stabilizing

9.1.21
ther momechanical treatment
9.1.22
duplex heat treatment
9.1.23
restoration heat treatment
9.1.24
preheating
9.1.25
heating rate; rate of heating
9.1.26
holding; soaking
9.1.27
cooling schedule
9.1.28
coolingrate
9.1.29
cooling curve
9.1.30
furnace cooling
9.1.31
air cooling
9.2
9.2.1
annealing
30 50
9.2.2
full annealing
Acs 30 50
9.2.3

42
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partial annealing;incomplete annealing

Aci Acs Aci  Acm
9.2.4
isothermal annealing
Az Ac 30 50 Ac1 640
680 2h 4h
9.2.5
spheroidizing annealing; soheroidizing
Acy 740 760 Acy 680 700
Act 740 760 Act 640 680
9.2.6
diffusion annealing; homogenizing
Acs 200 300 1050 1150 10h 15h
9.2.7
stressrelieving; stressrelief annealing
Aci
500 650
9.2.8
recrystallization
9.2.9
recrystallization annealing
9.2.10
bright annealing
9.2.11
hydrogen relief annealing
9.2.12
baking; dehydrogenation
9.2.13
process annealing; intermediate annealing ;inter stage annealing
9.2.14
stabilizing annealing
850 TiC NbC TaC
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9.2.15
coar se-grained annealing
9.2.16
malleablizing
9.2.17
graphitizing treatment
9.2.18
structural grain refining
9.3
9.3.1
normalizing
AC3 ACm 30 50
9.3.2
two-step normalizing
A
9.3.3
repeated normalizing
9.3.4
isothermal normalizing
9.4
9.4.1
guench hardening transformation hardening
9.4.2
austemprering
9.4.3
unfull quenching
ACl ACm
9.4.4
mar quenching
9.4.5
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singleliquid quenching

9.4.6
interrupted quenching timed quenching
9.4.7
surface hardening
9.4.8
electron beam hardening
9.4.9
laser hardening; laser transformation hardening
9.4.10
flame hardening torch hardening
3200 Acs 80 100
9.4.11
induction hardening
10kHz 500kHz
9.4.12
electrolytic hardening
9.4.13
bright quenching; clean hardening
9.4.14
ausforming
9.4.15
subzerotreatment cold treatment
0 -30 -150
9.4.16
cryogenic treatment
9.4.17

har dening capacity
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9.4.18

9.4.19

9.4.20

9.5
9.5.1

9.5.2

9.5.3

9.5.4

9.5.5

9.5.6

9.5.7

9.5.8

9.6
9.6.1

9.6.2

450

46

har denability

50

guench hardened case quenched case

effective har dening depth
550HV

tempering
Aci

low temperaturetempering first stage tempering
150 250

medium temper atur e tempering
250 500

high temperature tempering
500 650

auto tempering

self tempering

multiple tempering

tempering resistance

guenching and high temper ature tempering
10 30 500

secondary hardening

650

650



9.7
9.7.1

9.7.2

9.7.3

9.7.4

9.7.5

9.8

9.8.1

9.8.2

9.8.3

9.8.4

9.8.5

9.8.6

9.8.7

aging

natural aging

artificial aging
0 200 10h 20h

strain aging

overaging

chemico-ther mal treatment

carburizing carburization

gascarburizing

pack carburizing solid carburizing box carburizing powder carburizing

salt bath carbuzing

carburized case carburized zone

carburized case depth carburized depth
04 C

DL /T 882 — 2004
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9.8.8
nitriding nitrogen case hardening
9.8.9
gasnitriding
9.8.10
liquid nitriding
9.8.1
nitride
9.8.12
complex nitride
9.8.13
aluminizing calorizing
9.8.14
carbonitriding
9.8.15
cyaniding liquid cyaniding
9.8.16
gas carbonitriding dry cyaniding
9.8.17
bluing
9.8.18
sand blasting
400kPa 600kPa
9.8.19
shot peening
10
10.1
10.1.1
oxidization
10.1.2

48



10.1.3

10.1.4

10.1.5

10.2
10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

10.2.6

10.2.7

10.2.8

10.2.9

high temper atur e oxidization

internal oxidation

oxidation resistance

thickness of oxide layer

chemical properties

corrosion resistence

chemical corrosion

electrochemical corrosion

uniform corrosion

local corrosion

point corrosion

corrosion at a seam

galvanic corrosion

DL /T 882 — 2004
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10.2.10

intergranular corrosion

NaOH
10.2.11
selective corrosion
10.2.12
hot attack
10.2.13
hydrogen embrittlement

10.2.14

stress corrosion
10.2.15

atmospheric corrosion
10.2.16

corrosion in aqueous environment

10.2.17

caustic embrittlement
10.2.18

€rosion-corrosion

10.2.19

corrosion rate
10.2.20

cavitation corrosion
10.2.21

dezincification

50



1

1.1
11.1.1

11.1.2

11.1.3

11.1.4

11.1.5

11.1.6

10.1.7

11.1.8

11.1.9

11.1.10

11.1.11

metallographic examination
GB/T 13298

optical microscopic structure inspectio

metallurgicreplica

AC DL/T 652

guantitative metallography technique

electron microscopical technique of metal

transmission electron microscopy

scanning electron microscopy

lkeV 30keV

Auger electron spectroscopy

electron microprobe analysis
X Ipum

chemical composition analysis of metal

carbide analysis

DL /T 882 — 2004
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DL/T 818
11.1.12
alloy phases analysis
11.1.13
X X-ray diffraction techniques
X
11.2
11.2.1
fractography
11.2.2
brittle fracture surface
11.2.3
ductile fracture surface
11.2.4
normal fracture
11.2.5
shear fracture
450
11.2.6
cleavagerupture
11.2.7
guasi-cleavage rupture
11.2.8
brittle fracture
450
11.2.9
plastic fracture
11.2.10

transgranular fracture

52
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11.2.1

intergranular fracture
11.2.12

fatiguerupture
11.2.13

stress corrosion rupture

11.2.14

overload rupture
11.2.15

creep rupture
11.2.16

hydrogen embrittlement rupture
11.3
11.3.1

tensile testing

GB/T 228 GB/T 4338

11.3.2
compressive testing
GB/T 7314
11.3.3
torsion testing
GB/T
10128
11.3.4
shear testing
11.3.5
Brinell hardnesstest
HB HBS HBW
GB/T 231.1 GB/T 231.2 GB/T 231.3
11.3.6
Rockwell hardnesstest
HR HR
50HRC C 50 GB/T 230
11.3.7

53
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Rockwell superficial hardness test

29N 147N 294N 441N GB/T 1818
11.3.8
Vickers hardnesstest
136° 49.03N 980.7N
HV
GB/T 4340.1 GB/T 4340.2 GB/T 4340.3
11.3.9
low load Vickershardnesstest
1961IN 49.03N GB/T 4340.1 GB/T 4340.2 GB/T 4340.3
11.3.10
Vicker s microhardnesstest
1.961N GB/T 4342
11.3.11
Knoop hardness test
172° 300 130° O
11.3.12
Shor e hardness test
HS GB/T 4341
11.3.13
Leeb hardnesstest
Imm
GB/T 17394
11.3.14
\% charpy impact test V-notch
V
GB/T 229
11.3.15
U charpy impact test U-notch
U
GB/T 229
11.3.16
Izod impact test
GB/T 4158
11.3.17
drop-weight test
GB/T 8363
11.3.18
creep test
GB/T 2039
11.3.19
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stressrupture test
GB/T 2039

11.3.20

stressrelaxation test

GB/T 10120

11.3.21

fracturetoughnesstesting

Kic Jc & GB/T 4161 GB/T 2038 GB/T 2358
11.3.22
fatigue crack growth ratetesting
GB 6398
11.3.23
fatigue test
GB/T 2107 GB/T 3075 GB/T 4337 GB/T 6399

11.3.24

bend test of metals

GB/T 232
11.3.25
bend test on tubes of metals
GBIT 244
11.3.26
bend test of non-quench-hardening metals
11.3.27
flattening and bend test on sections of metals
11.3.28
rever se bend of metals
90°
GB/T 235
11.3.29
torsion test of metallic wire
GB/T 239
11.3.30
flattening test on tubes of metals
GB/T 246

11.3.31
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11.3.32

11.3.33

11.3.34

11.3.35

11.3.36

11.3.37

11.4
11.4.1

11.4.2

11.4.3

11.4.4

11.4.5

11.4.6

11.4.7

56

flanging test on tubes of metals

flaring test on tubes of metals

GBIT 242

reduction test on tubes of metals

roll wear test

hydrostatic pressuretest on tubes of metals

air tight test

pressuretest

non-destructive testing

visual testing

5 10

ultrasonic flaw detection

magnetic particle testing

penetrant flaw detection

eddy current testing

radiographic inspection
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X X ¥
11.4.8
X fluor oscopy
11.4.9
¥ Gamma-ray radiography
e
11.4.10
electron radiogr aphy
X
11.4.11
neutron radiography
11.4.12
infra-red inspection
11.4.13

acoustic emission inspection

57
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COAISE-GraiNEO @NMEAIIMG -+ttt 9.2.15
QOGHIIMG -+ 8.1.77
COALING MIXEUIE COBENG MELETTE] -+ttt 8.1.78
COHTONM OF EIIVENY -+ 9.1.11
COEFFiCENt OF [1NEAI EXPAINSIOM -+t 6.25
COBICIVE FOICE: -+ ettt 6.4.4
0N DB PIOPILY -+ttt 7.2.05
COL O DI EIIESS -+ttt ettt 4.4.1
CONT CFACK -+ttt 8.2.17
O FOIIINIG: 5.3.6
O T-PIESSEO WOTK -+ 5.3.3
compacted graphite iron; VErMIiCUlar graphite IO - -« i 5.1.8
COMIPIEX EFITIE -+ 9.8.12
COMIPOUING -+ 4.1.13
COMIPIESSIVE SEFENGIEN -+t 7221
COMIPIESSIV SLFESS -+t 7.15
COMIPIESSIVE TESH NG -+t 11.3.2
CONditional Crack iNItIAON CTOD -+« testtrtamtett ettt 7.7.11
CONGIEIONING TTEAEMEIE -+ 9.1.16
CONSEANG [if@ FAHIGUE I@GTAM -+ttt 7.6.26
CONEBCE FAHIGUE: -+ 7.6.9
CONEACE FAHIGUE WA -+ 7.8.13
continuous cooling transformation curve of SUPEr-COOIET AUSIENITE -+ rwiiviiiiiiiiiiiic 9.1.8
COMVEIEET SEOEL -+ttt ettt 5.2.6
COOTING CUIV -+ 9.1.29
COOLING FAEE -+ 9.1.28
COONING SCREOULE: -+ 9.1.27
COTE W+ ettt 8.1.76
COIMIEE JOIMIE: -+ 8.1.33
COTTOSION @ @ SEAIMY: -+ttt ettt 10.2.8
COITOSION FAHIGUE -+ 7.6.10
COITOSION iN AQUEOUS ENVITONMENE -+t 10.2.16
COTTOSION FALE -+ ettt ettt 10.2.19
COIMOSION FESISEANE @0 -+ 5.2.43
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COITOS ON S SHEICE -+ttt ettt ettt ettt 10.2.2
COTOS ON=MIECNENI CAl WBAIE -+ttt ettt 7.8.10
COITOSIVE WBAK <+ttt ettt ekttt 788
COVEIEH EIECHIOTE <+ttt ettt ettt 8.1.74
CFACK -+ ettt 4511
CACK SEIMSIIVLY -+t 8.1.54
Crack i OPENING CiSPIACEITIBIE -+t 776
CLACK-EXEENSI ON FOFCE -+ -+ttt ettt ettt ettt 7.7.15
CELEE CFACK -+t em ettt ettt 8.2.16
D 75.1
CTEED @CHIVALION EIEIGY -+ s 75.2
OB CAVIY -+ 4.5.18
BB CUITVI: -+ 75.4
OB O EIMENE -+t 4.4.7
OB T+ 758
CTEEID TGO -+ 753
CTEEID FUEUITE -+ 11.2.15
CTEID BESE -+ 11.3.18
CItICA COMPONEIIES -+t 324
CIEICAI PO -+ 913
CTUGHFOTIM JOIMIE -+ 8.1.36
CIYOGENIC SEEEI -+t 5241
CIYOQENIC ETEALMIENE -+ vereserer ettt 0.4.16
CIYSEBITINE CFACK -+t 8.2.13
CTOD GE MEXIMUNM TOBO -+ttt 7.7.14
CTOD VAU -+ttt ettt 777
CYANTDING; TIOUIH CYNMITING -+t 0.8.15
cyclic hardening and CYCHIC SOFIENIMG -+ -+ s rrsms e 7.6.27
D
GECAIDUII ZAE O -+ttt 4515
OEFOCES ASSESGITIENE -+ttt ettt ettt ettt ettt 337
CEIAYET CIACK -+ 8.2.18
GENAIIC SEUCHUIE -+ttt ettt 4.1.65
CEISILY 6.1.1
EPOSITEA MELAL -+ 8.1.51
AESIGN 1@ OF COMPONENES -+t 332
GEZINCIHFI CALION -+ -+ttt 10.2.21
AiffUSION ANNEAIING; NOMOGENIZING -+t 026
QIS OCAL Q-+ttt 4.1.27
ClISIOCEE 0N 1 U -+ 4.1.29
ISPEISET PRIESE -+t 4.1.16
DAFAUVIIG -+ 537
DAFOP-WEIGIIE TESE -+ 11.3.17
AUCHITE FTBCEUIE SUPFAOE -+ -+ttt ettt 11.2.3
AUCH I FTACHUIE EOUGRINESS -+ 7.7.19
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CUPIEX AL FEBETIBIE -+ 91.22
E
I CUMTENE BESHINIE -+ 11.4.6
EFFECHIVE NAITIENING CEPEN -+ 9.4.20
ElASHIC MIOTUIUS -+ttt ettt 6.1.2
EIGIHIGILY -+ 722
ISHICIEY [T e 723
ECHITC CONOIUCHIVITY e 6.3.2
EECTIC FUMBOE SOEL -+ttt 527
€l ECHTOCNEIMICAl COITOS QN -+ttt ettt 10.2.4
EECEOIYEIC NAITIBMING -+ 9.4.12
©ECHON DEAM NITIENING -+ 948
EIOCHION DEAM WEIING: -+ 8.1.23
EIOCHIOM COMPOUNGE -+ 4.1.14
E1ECHION MICOPIODE ANAIYSIS -+t 11.1.9
€l€Ctron MicroscopiCal tECANIGUE OF MEBEAL -+ eer s 1115
EIOCHION FATIOGIAIDIY -+ e 11.4.10
EIOCHIOS A0 WG NGJ -+ 8.1.22
EIEIMBNEAIY GrAIN SIZE: -+ ettt 4.1.41
OGO -+ttt ettt 456
PN Ce S To A e £ o s To s WETE LTSS PSPPSR 10.2.18
OUEECTIC SEIUCHUNE -+ -+ -+ -+ 4.1.63
EUEECEON T SEOEL «- -+ttt ettt ettt 5212
QUEECTON T SEFUCEUII -+ -+ -+« 4.1.64
EXCESSIVE PEIMEITAHI O+t 8.2.10
EIEIUISI O -+ttt e et h ettt et 538
F
FHQIUIE: -+ 76.1
fAHIQUE CraCk GrOWEN FaE TESHING -+ e e eesee e 11.3.23
fALIQUE Crack GrOWEN FaES A/TIN -+ ee et 7.6.29
fatigue Crack groWEN EAFESONC AR g+ e ees et 7.6.30
B QU T+ 7.6.11
FAUQUE TIFETON P SUIVIVEL -+ttt 7.6.13
BB T+ 7.6.17
FAUQUE TIMILFOr P SUIVIVEL -+t 7.6.18
FIQUE MOECI FACEOT -+ 7.6.20
FEIQUE NOECI SENGITIVILY -+ttt 7.6.21
FaliGUE FUPLLIPE: -+ re ettt s 11.2.12
FIQUE SITENGN B IN CYCIES -+t 7.6.14
fatigue StTength fOr P SUNVIVAL 8 N GYCIEA: -+t oo 7.6.16
FIQUB TESE -+ 11.3.22
B QUB WA - 7.8.12
g £ =Y PRSP PPPPPPPPRPP 4.1.45
FOITItIC MEAE-FESI SEANE SEOEL -+ttt ettt ettt 5233
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FOITITIC SEAINTESS SLEEL -+ttt 5.2.35
FEITOBIIOY -+ 5.1.4
ETTU = Y= s FE LTSRS PP 8.1.43
FIITEE W 1@G -+ 8.1.45
Fir'St SOIt tEMPENTNG DI ENESS -+ttt 4.4.4
B ST YIS+ 4.5.12
flame hardenings; tOrCh RAIGENING «+-++++- -+ st 9.4.10
FI@IMIE SPFAYIIIG: -+ 8.3.2
f1aNGiNG tESt ON TUDES OF MIBLAIS -+ttt 11.3.31
f1ariNg tESt ON TUDES OF MEBEAIS -+ttt 11.3.32
flattening and Dend teSt ON SECHIONS OF MEBLAIS: -+ vt tr it 11.3.27
flattening teSt ON TUDES OF MBLAIS: -+ttt 11.3.30
FIUOIOSCOPY e 11.4.8
BN+ttt 8.1.80
FIUX COTEH @I WITING -+t 8.1.10
FIOIGIIG -+ 5.3.9
FPAOEOGIAIDIY -+t 11.21
fracture appearance tranSiti ON tEMPEratUrE FATT -« vt 7.4.9
FPACHUIE IMIECIEINICS <+ttt 771
FrACIUNE TOUGNNESS -+ ceerets ettt s 7.7.4
FrACHUNE tOUGNNESS TESHIN -+ oo 11.3.21
BRI v vveee et s 7811
B CHION WEIGING -+ 8.1.26
FUIL @NMEBIING -+ 922
FUPNBEE COOIIING -+t 9.1.30
FUSIOM WELTINIG -+ 8.1.3
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G
QAIVAINIC COMTOSION -+ 10.2.9
GJAITIMILE O -+ 4.1.23
QJAITIMILSOL UL O -+ 417
GAMMATAY FAOIOGIAPY -+t 11.4.9
s CarbONItridiNg; dry CYANMICING: -+ v 0.8.16
A CATDUITZIMQ -+t 083
gasmetal arCWEAING  GIMAW o 8.1.12
0aS Metal ArC WEITING-PUISEO @I -+ttt 8.1.20
GAS MUETT GG 9.8.9
0aStUNGSIEN arC WEIAING  GTAW oo 8.1.14
0aS tUNGSEEN @rC WEIGINGFPUISEA @IC: -+t 8.1.19
general compPONENts OF iNFIUENt Al COMPONMENE «++++++++-+ vttt 3.25
GIOBULAE PEAITIEE -+t 4.1.48
I L 4.1.32
QFAIN DOUNGITY -+ 4.1.35
QAN SIZE: -+ 4.1.39
OraiN-DOUNGAIY SITENMGURENING -+t 425
FANUIAE DAINITE -+ 4.1.56
GPAPRITE e sttt 4.1.73
EAPIEIZBEION -+ 4.32
AP ZING TTEAEMENE: -+t 9217
QA CASE ITOM:+ -+ eerretseret sttt 5.1.6
FOOVE: L 8.1.83
H
UAENEIITTEY -+ 9.4.18
AITENING CAPACITY -+t 9.4.17
AIINIESS -+ttt 731
NEITTING CraCK; MICTO-FLAU - et 4.5.10
NEBE FESISEAINE SHEE| -+ ettt ettt h e 5.2.29
L= s R 0= 8 8= 8 911
heat treatMENt iN PrOLECHIVE GASES -+« ++ s srsrreres sttt 0.1.18
EBE-AFFECTEO ZOME -+ttt ettt 8.1.37
NEBLING FatE] FALE OF NEALING -+t 9.1.25
RIEBE-TESISEAINE @O -+t 5.2.42
RGN @NEIGY NEAE TEAEMENE: -+ttt 9.1.19
RIGH SEFENGEN TOW AITOY SEEEL -+ 5.2.28
R GI tEMPEIELUIE OXITIZAHION -+ttt 10.1.2
R G EEMPEIALUIE LEMPETTNG -+t 954
RUGR-AITOY SO -+ 5.2.25
RGR-CAIMDION SHEEI -+t 5.2.16
RGR-CYCIE Fai QUIB: -+ 7.6.2
R GRAQULTEY SEEEI -+ 5.2.9
R GI-EEIMPALUIE FAHIGUE -+t 7.65
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hOIdiNg; SOBKINQ:«++++eesersesertssessisimsunnisisniss s s s s s s s s 9.1.26
00 0= 170 <R 10.2.12
MO DT L IS+ -+t e em ettt etttk 4.4.2
YOT GFACK -+ttt 82.12
ROE FOIlING +exerersesersesenimiinsnimisiis s s s s s s 535
RIOE-DIESSET WIOTK -+ 5.3.2
Y AFOGEN @M EMIENE -+t 10.2.13
Y ArOGEN EMDIitH EMENE FUPEUFE: -+t 11.2.16
DY ArOGEN FElIEF @NMEAIING -+ttt 9.2.11
hydrostatic pressure test 0N tUDES OF MELAIS: -+ttt 11.3.35
RIYPEI-EUEBCEONT SEEEI -+ 5.2.14
RYPO-EULECEOI O SEEEI -+ 5.2.13
|
IMPACE @DSOTDING NEIGY -+t 7.4.2
FITUDACE FHI QLIS -+ 7.6.8
TMPECE FONGING PrOPEITY - e 7.2.27
TMPBCE LOUGNNMESS: -+ -seseseses st 743
18 To LT To) o TSP 8.25
INCOMPIELE FUSION; 18CK OF FUSIOM -+ttt 8.2.3
INCOMIEEE JOIME PENEEIAHION -+t 8.2.2
INIOENEAL ON NAIGNESS -+« seeseeereereem e ettt ettt ettt ettt ettt s ettt ettt ettt 7.3.2
FCUCH ON AN 9.4.11
inert-gas welding; inert gas Shielded arc WEITING -+« e 8.1.13
TNFF@ETEA TSDECE ON 11.4.12
TR TS IRt € e oSSR 7.5.15
FEENGFAINUIGT COFTOSION +++++++ e 10.2.10
TR QFANUI BT FTACTUIE: -+ st 11.2.11
TNEEITNEOIBEE PRASE: -+ 4.1.10
TNEEFMEEAI TG COMPOUNG -+ 4.1.15
T8 e 2 T I o o PSSP 10.1.3
FTEEIPASS TEMPEIGHUIE: -+ttt 8.1.63
TEEIPNESE DOUNMGEIY -+ 4.1.36
interrupted qUENChING; tIMEH GUENCRING -+ttt 9.4.6
FEEPSHLI Al COMPOUNG -+ 4.1.12
FEEPSHLI A PRS-+ 4111
irON-CArDON GUILTDITUM GIAGIAIM «++++ et 412
FSOENEIMNGL GNMEAIING +++++++++ s 9.2.4
ISOENEIMNGL NOFMAIIZINIG s 9.3.4
isothermal transformation curve of SUPer-cooled aUSLENITE -« -« -+ vvrrierriiiniii s 917
isothermal transformation of SUPEr-COOIEd AUSIENITE -+« -+« «+ xrerrerrriiriinii 9.16
[ZOO IMPEGE TESE ++-+-+er e ereeree et 11.3.16
J
JrIEQIA] -+ e e e e 7.7.16
TN e, 8131
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JR CUIVIE L 7.1.17
K
KOO SHEEI -+ttt 5.2.3
KINOOP NAITNESS MUK -+ 7.39
KNOOP Nardn@SS tEst «-eeereeserrismisiiisiiisi s s 11.3.11
L
TAMEN AT SEFUCHUIE -+ ettt ettt etttk 4.1.68
L@MIEI A HEAITIIG e 8.2.26
T2 £ 8 = =P 4.5.9
T T TP PP TSI 45.8
D JOTIIE 8.1.35
LASEY DEAIM WL GG+ 8.1.24
laser hardening; 1aser transformation NAITENING -+« -+ st 9.4.9
JBVES PRIASE: -4+ csessesesststs st 4.1.18
LEOEIUIIEE <+ etttk 4.1.62
[EOEIUIITIC SEEE -+ ettt ettt 5.2.21
LOED NAITNESS LESE -+ -+ttt ettt ettt 11.3.13
LEED NAITNESS NUIMIDET -+ -+ ettt 7311
1@ PMAINAGEIMENT -+ 331
TF@ IO CH O -+t 3.35
[iNEAr ElaStiC FrACHUIE MECIANICS -+ -+t ettt ettt 7.7.2
EQUBHIOIN GIAEK -+ 8.2.15
QT IRFTCIINIG ++ e 9.8.10
[OCEL COITOSION: -+ttt etttk e 10.2.6
local heat treatment; partial NEat trEBIMENT -+« xerererer oo 0.1.15
[OW 1080 VICKEIS NAITNESS TESE -+ -+ttt ettt 11.3.9
TOW PIESEIC D@ GIACK -+ 8.2.20
low temperature tempering; first Stage tEMPEITNG -« - - - e e 95.2
TOW=BI10Y SEEEH -+ 5.2.23
JOW=CAIDION SEEE] -+ ettt h e 5.2.18
LOWCYCI@ FHIGUE: -+ 7.6.3
JOVVEE DBINIEE -+ttt 4.1.55
TOWET YIEIO SEFEIGEN -+ 7.2.10
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M
Ve fo e b o8 £ TSRS 4.1.25
MAGNELT C INMOAUCH N SETENGEN -+t 6.4.3
MNAGNEL C A CIE TESHIG -+t 11.4.4
MAGINELT C PEIIMILIVITY -+t 6.4.2
malleable Cast irON; MAllEEDIE ITON: -+« et 519
PAILEAIDIIZING: -+ 9216
PANUBL WEGING -+ 8.1.4
PAIGUENCHIIG -+ 9.4.4
MAITENITIC trANSFOMMEHION [POINE -+ oee s 4.1.60
e = Lo (= PR 4.157
MAMENSITE SITENGNENINIG -+ oo 4.2.6
MNAITENSI i C NEAE TOSI SEANT SEOEI «+++++++++vvvvvrrrrmmmrttttetttet ettt 5.2.32
INAILENSI T C SLAINTESS SHEEL -+ttt ettt 5237
MEEAL TSPECHION -+ 322
MELAL GAIMAGE -+ 323
ELAL PRYSICS s 313
MEEAL SUPEIVISION e 321
MECNEINICAL FaEI QU -+t 7.6.6
INIECNENICS OF MIBLAIS -+ttt ettt ettt 314
MEGIAN FAEIGUE T -+ 7.6.12
Median fatigUE SITENGEN B N CYCIES: -+ttt 7.6.15
MEC UM EMIPEIBEUE LEMEITIIG -+t 953
MEAIUIMEGII O SEBEL -+t 5224
NI UMIZGAIION SEEEL -+ttt ettt ettt ettt 5217
MBI OIIIE -+ 6.2.1
MEE SEAIDIE PGSR -+t 4.1.20
MEEAL TNEIE-GAS WEITING -+ 8.1.15
MEEAIITC CIYSEAl SHIUCKUIE: -+t 411
MNELAlOGANIC EXAIMINGL O+t 11.1.1
EEAHLOGTAIDNY -+ 3.1.2
MEEAIIUGIC FEPIICAL -+ 11.1.3
MELAHIUFGIC SETENGENEIING -+t 427
MEEAIIUITGY -+ 3.1.1
MIXEO GAS WG -+ 8.1.16
U@ EEIMPEIIIIG -+ 957
N
MAITOW GAID W GIIIG -t 8.1.25
MBEUFEL GGG -+ 972
NBUETON FAOIOGIAPNY ettt 11.4.11
Nil-dUCLility transitiOn TEMPEIEIUTE NDT «:- v et 7.4.8
T (T (= LT P TP PPO TR 9811
NItFCiNG; NItTOGEN CASE NAITIENMING -+t 988
FYOMMINE] SHFESS -+ -+ttt ettt ettt 6.1.2
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NON-AESITUCHIVE TESHIN( -+ verererereees et 11.4.1
1000 080 IR 6 w10 0= R TTE T PP TP PRRP PPN 11.2.4
1000 0802 IR 11 = o TR PP PSRRI PPPPPPR 6.1.3
NOMME] VAl EINCE COMPOUNGE -+t 4.1.13
MOFIMAIIZEA SLEEL -+ e ereeme ettt ettt ettt ettt ettt ettt ettt 5.2.11
MMOFMIAIIZING -+ 9.3.1
O
ON-liNE MONILORING OF FESIAUBL TFE: -+t 3.3.6
OPEM-NEANTN SEEEL -+ 5.25
Optical MiCrOSCOPIC SETUCEUFE INSPECHION -+ttt 11.1.2
OFAEITNG SOI A SOIUL 0N -+ 418
OVEFBEJINIQ +++vveeeseeeseesstet et 975
OVEINEEEET ZOME -+ttt ettt ettt 8.1.38
OVEFNBELINQ - +veveeerere ettt 4.5.16
OVEE| G0 e eee et 828
OVEF| OB FUPEUIE -+ eeeeet ettt s 11.2.14
OXI O ON FESISEANGCE -+t ereemeeeme et et ettt et e ettt ettt ettt ettt 10.1.4
OXidation-resistant Steel; SCAlE-TESISLANT SHEEL -+ v v rrrrerrrriei ettt 5.2.39
10 10 (=20 =GR T LT PP PP PRRP PP 7.8.9
By (Ta 2= (To) s TSRS 10.1.1
OXYFUBT GASWEIGING -+t 8.1.6
OXYGEN GOUGJINQ:++++++sesesessssssststst sttt sttt E e s 8.1.84
P
pack carburizing; solid carburizing; box carburizing; powder Carburizing -« «««-oeeeeeei 9.84
PAIEITE PRBSE ettt 4.1.4
partial annealing; INCOMPIELE AMNEAIING -+ttt 023
PEAETIEE: ettt 4.1.47
PEANTITIC NEAE-TESISLAINME SLEEL -+t 5.2.30
PENELTANE F1N GEIECHION -+t 11.45
PEFCENtA0E Bl ONGALION:+++++-sesrersrsriiii i 7.2.14
PErCENtagE €l ONGALION GO FIACEUIE -+ ettt ittt 7.2.15
percentage € ONGatiON Of SITESS-TUPLUIE -+« v vvtis ittt 7511
PEICENAYE FEUUCHOM OF @GR+ttt 7.2.16
percentage reduCtion Of ArEA OF SIIESS-TUPLUIE -+ttt 7.5.12
permanent increase of dePth Of IMAEMEGL 0N -+ttt 7.34
PEMANENE SEE SITENQEN -+ 726
PRIBEE: et 4.1.3
PGS TFANSFOMTIGE 0N+ 9.1.2
DI ITOM ettt 511
PIEEIEIQ e eerese sttt 457
PIAIN CAIDOM SHEEI -+t 5.2.8
PlANE-SHTAIN FTACEUIE FOUGNMESS «+++ -+ttt 775
PIESMAAC WEIAING  PAWV oo 8121
PIASITIELSIAYINIQ v+ weererereresesses s 8.3.6
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PlASHIC FTACHUFE: -+ rveveeetii ittt 11.2.9
PlESHC SIAIN PO -+++xesrerestrinstsisitst i s 7.2.17
PLASLIGITY «+vvreeerrretets s 7.2.12
POINME COMTOSION -+ rsetetstsetsts ettt 10.2.7
PO SOOI S FALIQ -+ttt ettt ettt 6.1.4
POIYCIYSEBL «vveesrretetstnii 4.1.38
POIYGONIZAHONM CIFACK -+ 8.2.14
POFOSILY -+ eeeseeseeseser ettt 4.5.13
POSENEEL -+ ++-++ v ettt 8.1.61
POSENEAE TEMPEIBELINE -+ e eeeeeeree et 8.1.62
POSIWE! A NEBE THEEMIBNE -+ 8.1.66
PPACHCAl QRAINM SIZE -+ sttt 4.1.40
PRECIPITALE -+ e e eeere ettt 4.1.21
PIECIDItE ON SETEMGUREMING -+t 424
PREREEE -+ v v eee ettt 8.1.59
PPENEBE TEIMPEIELINE -+ e et 8.1.60
PREREBEIN( -+ v e erereee et 9.1.24
PIESSLIFE TESE «++vsveessesersteteses s 11.3.37
process annealing; intermediate annealing; interstage ann@aling -« ««-«--ooveeii 9.2.13
PIO-EUEECEOTT PRASE -+t 4.1.19
proof strength of NON-ProOPOItiONGl €1OMGEL OM -+ -+ ws e 727
PIOOF SITENGEN OF TOtAl EXTEMSION +++-++++ et 725
IS N oY= T 7.6.25
PUEE O et 51.2
Q
quantitative metallography tECHNMIGUE: -+« -+ e 11.1.4
QUASI-CIEAVAGJE FULUIE: -+t 11.2.7
quench hardened Case; QUENCHEA CaSE: -+« v e 9.4.19
quench hardening; transformation harGENING -+« -+ e e 94.1
QUENCHED BN LEMPEIEM SEEEI -+ 52.10
quenching and high tEMPEratUrE tEIMPETING -+« s s 9.6.1
QUENCHING DTS CraCK «+reerseerstsinisinisii 8.2.19
R
FadiographiC iNSPECLION -+ et 11.4.7
=02 o 0§ 45.2
FECTYSEAl I ZBHON -+ cveverree st s 928
recrystalliZation anNEBlING -+ s 929
FEAUCH ON TESE ON TUDES OF NIELAIS -+« ++reet st ere ettt ettt ettt ettt 11.3.33
FENEBEING CraCk -+ e eeeeserrs i 8.2.24
[ T 8 o8 = o 7517
FEMAINING SIIESS v v rereerses ettt 7.5.16
FEPAIT WERITING ++ooveveeeeseere s 8.1.29
FEPEBEET NOMMBIIZING -++++reesreserseserstsinie s 933
FESIAUAL @ -+ ee et ettt ettt 334
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FEOST QUL SETESS: -+ttt 8.1.69
FESISEAINE WELTINIQ -+ 8.1.27
FESESHVTY -+ 6.3.1
o0 0= N1 T 0120 MR €= 1 8= R 9.1.23
FESETAINE INEENSITY -+ v everereres e 8.1.72
FEEINE GUISHENMITE <+t eere ettt ettt ettt 4.1.44
EOVEISE DENT OF IMIEEAI S+« vvvverereretttettt ettt 11.3.28
FEVEISE DENO PrOPEITY e ettt 7.2.26
FEIMIMIEO SEEEL -+ttt ettt 522
ROCKWE NAIGNESS UM -+ttt ettt 735
ROCKWEI NAIGNESS SCAIE- -+ttt ettt ettt 7.3.6
ROCKWED NBIGINESS TESE -+ -+ttt ettt 11.3.6
ROCkWel | SUPErfiCial NarGNESS NUMDET -+ e 737
ROCKWE!l SUPENFICial NAITNESS TESE -+ttt 11.3.7
00 L IRT V== B U= A 11.3.34
PO e 534
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