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Rockwell hardness number, HRB or HRC
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FIGURE 4-9 The effect of temperature on tensile properties of steel.
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FIGURE 4-7 The effect of temperature on impact
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STEEL DESIGNATION SYSTEM

General Form of Dulgulh-
AISI x x xx -

Carbon content
Speciﬂc alloy in the group
Alloy .mu_p indicates major
| | "“ alloying elements
Exnmples , :

AISI 1,020,
‘—E'O 20 % Carbon

— No other major alloying
" element besides carbon

L— Carbon steel

AISI 43,40 .

|—L_-' 0.40 % Carbon
Nickel and chromium added
in specified concentrations

~— Molybdenum alloy steel



ALLOY GROUPS IN THE

AISI NUMBERING SYSTEM

10xx

Ilxx

12xx

12Lxx
13xx
15xx

23xx

25xx -
Jixx .

33xx

40xx
41xx
43xx

44xx
46xx
48xx
S5xxx
S5ixx
51100
52100
61xx
86xx
87xx

92xx
93xx

_ Nickel-stecl: Nominally. 3.5 percent nickel.
s Nickel steel: Nominally 5.0 percent nickel.
~Nickel-chromium steel: Nominally I 75 purccnt NI

Plain_carbon stecl: No significant alloying element except
carbon and mangancse; less than 1.0 percent manganese. Also
called nonresulfurized.

Free cutting stecl: Resulfurized. Sulfur content (typically
0. 10 percent) improves machinability.

Frce cutting stecl: Resulfurized and rephosphorized. Presence
of incrcased sulfur and phosphorus improves machinability
and surface finish.

Free cutting steel: Lead added to 12xx steel further improves
machinability.

Mangancse steel: Nonresulfurized. Presence of approximately
1.75 percent manganesce increases hardenability.

Carbon stecl: Nonresulturized: greater than 1.0 p\.I’CCN
mangancse.

«,—t"Zté{te;.a...

e

“0.65 pereemt Cr.
Nickel-chromium stecl: Nominally 3 S percent Ni,
1.5 percent Cr.
Molybdenum stcel: 0.25 percent Mo.
Chromium-molybdenum steel: 0.95 percent Cr, 0.2 pcrccnt Mo.
Nickel-chromium-molybdenum steel: 1.8 percent Nl. i
0.5 percent or (.8 percent Cr; 0.25 percent Mo.
Molybdenum stecl: (0.5 percent Mo.
Nickel-molybdenum steel: 1.8 percent Ni, 0.25 perccnl Mo.
Nickel-molyhdenum steel: 3.5 percent Ni; 0.25 percent Mo.
Chromium stecl: 0.4 percent Cr.
Chromium steel: Nominally 0.8 percent Cr.
Chromium stecl: Nominally 1.0 percent Cr; bearing steel,
1.0 percem C.
Chromium steel: Nominally 1.45 percent Cr; b\..mng steel,
1.0 percent C.
Chromium-vanadium stecl: 0.50-1.10 percent Cr,
0.15 percent V.
Nickel-chromium-molybdcnum steel: 0.55 percent Ni,
0.5 percent Cr, 0.20 percent Mo.
Nickel-chromium-molybdenum stcel: 0.55 percent Ni,
0.5 percent Cr, 0.25 percent Mo.
Silicon steel: 2.0 percent silicon.
Nickel-chromium-molybdcnum steel: 3:25 percent Ni,
1.2 percent Cr, 0.12 percent Mo.
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Figure 2—7 Heat Treatments for Steel
Hard case

Figure 2—-8 Typical Case Hardened Gear-Tooth Section
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Top view

- Side view
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Transverse
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_ Figure 2—11 Notation for Directions in a Single-layer Composite Material with
Continuous Fibers
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Figure 2-12 Laminated Composite with Four Layers Having a Lay-up Pattern:
[90/+45/—45/0]

-



s|erid)e
Pa3123J9§ 40) ssauyng du13dg pue ;umcmbm d1123dg jo uosuedwo) (|—g 4n3i4

00L LOO
Axoda Axods Axodo Axodos At-IV9-LL 9L-SL0L  91-1909  091S  ¥H 0201

/onydeln fuolog  /plwely  /SSe[D  WNIUBN] WNUIWN[Y WNUIWN[Y  [991S [991S

71 1°

]
(ur g01) ssauyns oy1oadg
(ut y01) Y3uans d1y10adg

ssauyjus oiy1oadg D
ySuans oyioads []




$310D JYSIIMIYSIT Y)Mm sjoueq pajeulwre]  g|—g n3yy

sunys a1sodwod pue 2100 quiodAauoy yim [aued 1.l (q)

_ —— Iake[ Axoda/ssein
s’ e =
I = ai00 quoofouo 314

e, }

e e

_————
ST _ 30BJINS ATIEIOISP YIIM
= = s1ake] Axoda/sse[n)

sunys 93sodwod pue 2109 ureoj Yim [sued coisu (p)

urys Jouur asodwo)

2100 Wweoq]

unys Jo1n0 aysodwoy) —




; woawow Buipuag = Zp

Juawow Buipuag = Ly

Juswow Buysimy = | = I =Xy
8240} o:_.io._m = I\ = 2

9040} Bupabayg = Ap - £y

9210} |[DWION = N = X4

SININOJWOD NOILOVIH TYNYHILNI



gP ol = xop uNHm. =X (suojyoes ssoso
Ms_h_mm KIN~ Je|naJ|o e 10j)
n = N jJuswop Buipue
€ 8 | sjujod XDWx ZW X p l»ulillnxb N1l W butpueg
H9
cPu . P x (Uoj3}o88-585049
v ® 2 sjujod fNeg = °° ZAN-"9 JB|n2J|o B 10))
K| £ Aw uewon Buipueg
= X =X
xow Z AW - 9 AR 0
nmm (uojyoes-ssouo
2oueJajWN2I|d ghu XDW vTu o N -4B|N3110 B 10})
1sowsaing 191 = 51 1 Jewop Bunsimy
(€-1 ouy))
Y £, 1A o,
s|xe-A oy} Buojy F7NE fozp = Z\ 99104 Bupieayg
(v-2 auy))
v £ =Kx H 2 =Kx
s|xe-z ey} Buoy A H St 20hp =t AN o010} Bupizeys
k = X v X
= Xp - =%o
0]}968 10A0 wiojjun N N N ©240} |BWJON
SS3HILS ‘O3S HVINOHID V ‘NOlLYND3 LN3INOdNOD

VI 40 NOILlVY201

HOd SS3HLS WNWIXVI

NOILNgIY1SIa SSIHLS]

NOILOV3H TVYNHILNI

SININOAWOD NOILOVIY
TYNYHILNI XIS FHL OL 3INd SISSIHIS



