A-4 TECHNICAL INFORMATION

HEAT-TREATED ALLOY STUDS, BOLTS
AND THREADED BARS

Chemical Composition, heat-treated, alloy steel studs Tensile Requirements, heat-treated, alloy steel studs
A354 Grades BC, BD A193 Grade B7 ' Elon- Reduc-
Chromium-Molybdenum Min Tensile Yield tion
1 See note below (AISI 4140, 4142, 4145) Grade DI'::;:? tempering | strength point QI:";’,P of area
Check temp F min psi min psi min pet min pct
Elements VIR o
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erce over (%]
under BC Over 2 1/2
percent o4 il 850 115,000 99,000 16 45
M{ A354
Carbon = = 2038048 [ 002 Grade T2and | gsp 150000 | 125000 | 14 | 35
Manganese - - 0.75-1.00 0.04 BD
Phosphorus, max 0.04 0.005 0.04 0.005 over 21/2 and
Sulphur, max 0.04 0.005 0.04 0.005 over A% under o | e ] ele | de | ¥
= _ 9 rade
Sllicon = 0.20-0.35 0.02 B7 Ot"ea? 1f2 1100 115000 | 95000 16 | 50
Chromium - - 0.80-1.10 0.05 Chromium- 0 4 inc
Molybdenum - - 0.15-0.25 0.02 Molybdenum 0v7e; 4Ito 1100 100,000 75,000 18 50
InCi t i
2 1/2 and
1200 125, 105,
1% G BE é} 23e under 0 5,000 05,000 18 50
Chromium- Bi6 Over 2 1/2
Molybdenum- Chromium- o 4 gl 1200 110,000 95,000 17 45
El t Vanadium Molybdenum- Over4 o
ements cﬂh:ﬁk Vanadium e 1200 100,000 | 85,000 16 45
val on
,?,128:. over or under A320
percent Grade 21/2 and
L7 Chromium- | < > - 125,000 | 105,000 16 50
Carbon 0.35-0.44 0.02 Molybdenum
Manganese 0.45-0.70 ' 0.03
Phosphorus, max 0.04 0.005 over A320
Sulphur, max 0.04 0.005 over Grade i ani
Siicon 0.20-0.35 0.2 e {igoF = 125000 | 105000 | 16 | 50
Chromium 0.80-1.15 0.05 Molybdenum
Molybdenum 0.50-0.65 0.03
Vanadium 0.25-0.35 0.03
Commonly used are the following grades of heat-treated alloy steel for
A320 Grade L7 A320 Grade L43 high pressure or extreme temperature service in diameters of 1/2" to 2",
Chromium-Molybdenum NIckeI-Chrorlrgum-Monbdonum inclusive. Other grades and other diameters are available on special order.
AISI 4340
Elements (AISI 4140, 4142, 4145) ¢ : ASTM A354, Grades BC and BD- heat-treated alloy steels for applications
Check vgr'i‘:t?gn at normal atmospheric temperatures where high strength is required.
;‘a‘“c!ie! > ov:f';?“‘:‘"w ,,ﬁ;ggg‘ over or under |  ASTM A193, Grade B7- a heat-treated chromium-molybdenum steel widely
percent percent used for medium high temperature service.
Carbon « 0.38-0.48 0.02 0.38-0.43 0.02 ASTM A193, Grade B16- a heat-treated chromium molybdenum-vanadium
steel for high-pressure, high-temperature service.
Manganese 0.75-1.00 0.04 0.60-0.85 0.03 : e :
Phosohorts. max 0.04 0.005 over 0.04 0.005 over ASTM A320, Grade L7- This grade is intended for low-temperature service
Sl hp - 0'0 7 0005 0‘ o4 0'005 p down to minus 150°F and has a minimum Charpy impact value of 15 ft-lb
Sfl’,p ur, max i . Og"e’ T = ogve at this temperature. Sizes 2 1/2" and under.
N'. IT(OT = ) 1'65_2'00 0'05 ASTM A320, Grade L43- The same properties offered by Grade L7 in sizes
e = = L : up to 2 1/2" are obtainable up to 4" in Grade L43.
Chromium 0.80-1.10 0.05 0.70-0.90 0.03 )
Molybdenum 0.15-0.25 0.02 0.20-0.30 0.02 Heat-treated alloy steel bolts and threaded bars are also available from
Bethlehem in the grades listed above-bolts in diameters of 3/8" to 1 1/4",
* For bar sizes over 3 1/2" to 4" inclusive, the carbon content may be 0.50 pct. max. inclusive; bars in diameters of 1/2" to 2", inclusive.
t Any alloy steel capable of meeting the tensile requirements of specification A354 These are available only on special order.

may be used.



