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METRICINCH – COMMERCIAL

MILITARY-GRADE

COMBINATION DRIVE
BINDING UNDERCUT

•   Steel Zinc

FLAT
•   Steel Zinc

HEX WASHER
•   Steel Zinc
•   Steel Zinc Green (Header Point)
•   Steel Zinc Green (Standard Point)

PAN
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

ROUND
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   Steel Zinc

PHILLIPS
BINDING UNDERCUT

•   18-8 Stainless
•   Steel Zinc

FLAT 82°
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   316 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

FLAT UNDERCUT
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   316 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

FLAT 100°
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

FLAT 100° UNDERCUT
•   18-8 Stainless
•   Steel Zinc

FILLISTER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

HEX
•   Steel Zinc

UNSLOTTED
HEX

•  18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

HEX WASHER
•  18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Yellow Zinc
•   Steel Zinc

HEX WASHER SERRATED
•   Steel Zinc

POZIDRIV® ALTERNATIVES
FLAT

•   Steel Zinc

PAN
•   Steel Zinc

SQUARE RECESS
FLAT

•   Steel Zinc

PAN
•   Steel Zinc

SIX-LOBE
FLAT UNDERCUT

•   18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

FLAT 82°
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

FLAT 100°
•   18-8 Stainless
•   Steel Zinc

OVAL
•   Steel Zinc

PAN
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   Steel Zinc

HEX WASHER SERRATED
•   Steel Nickel
•   Steel Zinc

HEX WASHER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Zinc

OVAL
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

OVAL UNDERCUT
• 18-8 Stainless
•   Steel Zinc

PAN
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   316 Stainless
•   410 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Green Zinc
•   Steel Yellow Zinc
•   Steel Zinc

ROUND
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

ROUND WASHER
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

SLOTTED
BINDING UNDERCUT

•   18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Zinc

FLAT
•  18-8 Stainless
•   Steel Yellow Zinc
•   Steel Zinc

FLAT UNDERCUT
•   18-8 Stainless
•   Steel Zinc

FILLISTER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Yellow Zinc
•   Steel Zinc

HEX SLOTTED
• 18-8 Stainless
• Steel Black Oxide
•   Steel Green Zinc
•   Steel Zinc

HEX WASHER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Yellow Zinc
•   Steel Zinc

HEX WASHER SERRATED
•  18-8 Stainless
•   Steel Green Zinc

HEX WASHER W/ DOG POINT
• Steel Zinc

HEX WASHER W/ DRILL HOLE
•   Steel Zinc

OVAL
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc
•   Steel Zinc w/ Brown Head
•   Steel Zinc w/ Ivory Head
•   Steel Zinc w/ White Head

OVAL UNDERCUT
•   18-8 Stainless
•   Steel Zinc w/ Ivory Head
•   Steel Zinc w/ White Head

PAN
•   18-8 Stainless
•   Nylon
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

ROUND
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

TRUSS SERRATED
•   Steel Yellow Zinc
•   Steel Zinc

DIN 965 FLAT PHILLIPS (TYPE-H)
• 18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   A4 Stainless
•   Steel Black Oxide
•   Steel Zinc

DIN 7985 SIX-LOBE PAN
• Steel Zinc

DIN 795A PAN PHILLIPS (TYPE-H) 
• 18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   A4 Stainless
•   Steel Black Oxide
•   Steel Zinc

ISO 7045 PAN SIX-LOBE 
• A2 Stainless
•   Steel Black Oxide
•   Steel Zinc RoHS

ISO 14581 FLAT SIX-LOBE 
• 18-8 Stainless
•   Steel Zinc (Class 8.8)

ISO 14583 PAN SIX-LOBE 
• A2 Stainless
•   Steel Zinc (Class 8.8)

JIS-B1111 PAN PHILLIPS 
• A2 Stainless

JIS-B1111 SMALL HEAD PAN PHILLIPS 
• Steel Zinc

JIS-B1111 TRUSS PHILLIPS 
• A2 Stainless

MS24693 100° FLAT PHILLIPS
• 18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Cadmium Yellow

MS35190, 82° FLAT PHILLIPS (COURSE)
• Steel Cadmium

MS35191, 82° FLAT PHILLIPS (FINE) 
•   Steel Cadmium

MS35206 PAN PHILLIPS (COURSE) 
• Steel Cadmium Yellow

MS35207 PAN PHILLIPS (FINE) 
• Steel Cadmium Yellow

MS35265 DRILLED FILLISTER SLOTTED (COURSE) 
• Steel Cadmium Yellow

MS35266 DRILLED FILLISTER SLOTTED (FINE) 
• Steel Cadmium Yellow

MS35275 DRILLED FILLISTER SLOTTED (COURSE) 
• 300-Series Stainless

MS35276 DRILLED FILLISTER SLOTTED (FINE) 
• 300-Series Stainless

MS51957 PAN PHILLIPS (COURSE) 
• 18-8 Stainless
•  18-8 SS w/ Black Oxide Finish

MS51958 PAN PHILLIPS (FINE) 
• 18-8 Stainless
•   18-8 SS w/ Black Oxide Finish

MS51959, 82° FLAT PHILLIPS (COURSE) 
• 18-8 Stainless

MS51960, 82° FLAT PHILLIPS (FINE) 
• 18-8 Stainless



METRICINCH – COMMERCIAL

MILITARY-GRADE

COMBINATION DRIVE
BINDING UNDERCUT

•   Steel Zinc

FLAT
•   Steel Zinc

HEX WASHER
•   Steel Zinc
•   Steel Zinc Green (Header Point)
•   Steel Zinc Green (Standard Point)

PAN
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

ROUND
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   Steel Zinc

PHILLIPS
BINDING UNDERCUT

•   18-8 Stainless
•   Steel Zinc

FLAT 82°
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   316 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

FLAT UNDERCUT
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   316 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

FLAT 100°
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

FLAT 100° UNDERCUT
•   18-8 Stainless
•   Steel Zinc

FILLISTER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

HEX
•   Steel Zinc

UNSLOTTED
HEX

•  18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

HEX WASHER
•  18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Yellow Zinc
•   Steel Zinc

HEX WASHER SERRATED
•   Steel Zinc

POZIDRIV® ALTERNATIVES
FLAT

•   Steel Zinc

PAN
•   Steel Zinc

SQUARE RECESS
FLAT

•   Steel Zinc

PAN
•   Steel Zinc

SIX-LOBE
FLAT UNDERCUT

•   18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

FLAT 82°
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Zinc

FLAT 100°
•   18-8 Stainless
•   Steel Zinc

OVAL
•   Steel Zinc

PAN
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   Steel Zinc

HEX WASHER SERRATED
•   Steel Nickel
•   Steel Zinc

HEX WASHER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Zinc

OVAL
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

OVAL UNDERCUT
• 18-8 Stainless
•   Steel Zinc

PAN
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   316 Stainless
•   410 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Green Zinc
•   Steel Yellow Zinc
•   Steel Zinc

ROUND
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

ROUND WASHER
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

SLOTTED
BINDING UNDERCUT

•   18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Zinc

FLAT
•  18-8 Stainless
•   Steel Yellow Zinc
•   Steel Zinc

FLAT UNDERCUT
•   18-8 Stainless
•   Steel Zinc

FILLISTER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Yellow Zinc
•   Steel Zinc

HEX SLOTTED
• 18-8 Stainless
• Steel Black Oxide
•   Steel Green Zinc
•   Steel Zinc

HEX WASHER
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Green Zinc
•   Steel Yellow Zinc
•   Steel Zinc

HEX WASHER SERRATED
•  18-8 Stainless
•   Steel Green Zinc

HEX WASHER W/ DOG POINT
• Steel Zinc

HEX WASHER W/ DRILL HOLE
•   Steel Zinc

OVAL
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc
•   Steel Zinc w/ Brown Head
•   Steel Zinc w/ Ivory Head
•   Steel Zinc w/ White Head

OVAL UNDERCUT
•   18-8 Stainless
•   Steel Zinc w/ Ivory Head
•   Steel Zinc w/ White Head

PAN
•   18-8 Stainless
•   Nylon
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

ROUND
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Yellow Zinc
•   Steel Zinc

TRUSS
•   18-8 Stainless
•   Steel Black Oxide
•   Steel Black Zinc
•   Steel Zinc

TRUSS SERRATED
•   Steel Yellow Zinc
•   Steel Zinc

DIN 965 FLAT PHILLIPS (TYPE-H)
• 18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   A4 Stainless
•   Steel Black Oxide
•   Steel Zinc

DIN 7985 SIX-LOBE PAN
• Steel Zinc

DIN 795A PAN PHILLIPS (TYPE-H) 
• 18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   A4 Stainless
•   Steel Black Oxide
•   Steel Zinc

ISO 7045 PAN SIX-LOBE 
• A2 Stainless
•   Steel Black Oxide
•   Steel Zinc RoHS

ISO 14581 FLAT SIX-LOBE 
• 18-8 Stainless
•   Steel Zinc (Class 8.8)

ISO 14583 PAN SIX-LOBE 
• A2 Stainless
•   Steel Zinc (Class 8.8)

JIS-B1111 PAN PHILLIPS 
• A2 Stainless

JIS-B1111 SMALL HEAD PAN PHILLIPS 
• Steel Zinc

JIS-B1111 TRUSS PHILLIPS 
• A2 Stainless

MS24693 100° FLAT PHILLIPS
• 18-8 Stainless
•   18-8 Stainless w/ Black Oxide
•   Steel Cadmium Yellow

MS35190, 82° FLAT PHILLIPS (COURSE)
• Steel Cadmium

MS35191, 82° FLAT PHILLIPS (FINE) 
•   Steel Cadmium

MS35206 PAN PHILLIPS (COURSE) 
• Steel Cadmium Yellow

MS35207 PAN PHILLIPS (FINE) 
• Steel Cadmium Yellow

MS35265 DRILLED FILLISTER SLOTTED (COURSE) 
• Steel Cadmium Yellow

MS35266 DRILLED FILLISTER SLOTTED (FINE) 
• Steel Cadmium Yellow

MS35275 DRILLED FILLISTER SLOTTED (COURSE) 
• 300-Series Stainless

MS35276 DRILLED FILLISTER SLOTTED (FINE) 
• 300-Series Stainless

MS51957 PAN PHILLIPS (COURSE) 
• 18-8 Stainless
•  18-8 SS w/ Black Oxide Finish

MS51958 PAN PHILLIPS (FINE) 
• 18-8 Stainless
•   18-8 SS w/ Black Oxide Finish

MS51959, 82° FLAT PHILLIPS (COURSE) 
• 18-8 Stainless

MS51960, 82° FLAT PHILLIPS (FINE) 
• 18-8 Stainless
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MACHINE SCREWS

DIMENSIONS

LL

Axis of screw thread 

Basic
major

diameter

Minor
diameter

Basic
pitch

diameter

aTensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only.  Hex and Hex Washer head machine screws 

2A EXTERNAL THREADS FOR MACHINE SCREWS AND SEMS ASME B 1.1 (2008)

Nominal Size & 
Threads per Inch

Series 
Designation Allowance

Major Diameter Pitch Diameter
Stress Area, 

in2

Tensile Strength,a 
lb., min. (STEEL 

screws only)Max Min Max Min Tolerance

0-80   0.060 UNF .0005 .0595 .0563 .0514 .0496 .001762 0.00180 -
1-64   0.073 UNC .0006 .0724 .0686 .0623 .0603 .001970 0.00263 -
1-72   0.073 UNF .0006 .0724 .0689 .0634 .0615 .001899 0.00278 -
2-56   0.086 UNC .0006 .0854 .0813 .0738 .0717 .002127 0.00370 -
2-64   0.086 UNF .0006 .0854 .0816 .0753 .0733 .002040 0.00394 -
3-48   0.099 UNC .0007 .0983 .0938 .0848 .0825 .002302 0.00487 -
3-56   0.099 UNF .0007 .0983 .0942 .0867 .0845 .002191 0.00523 -
4-40   0.112 UNC .0008 .1112 .1061 .0950 .0925 .002507 0.00604 360
4-48   0.112 UNF .0007 .1113 .1068 .0978 .0954 .002361 0.00661 396
5-40   0.125 UNC .0008 .1242 .1191 .1080 .1054 .002562 0.00796 470
5-44   0.125 UNF .0007 .1243 .1195 .1095 .1070 .002484 0.00830 498
6-32   0.138 UNC .0008 .1372 .1312 .1169 .1141 .002820 0.00909 550
6-40   0.138 UNF .0008 .1372 .1321 .1210 .1184 .002614 0.01015 609
8-32   0.164 UNC .0009 .1631 .1571 .1428 .1399 .002916 0.0140 850
8-36   0.164 UNF .0008 .1632 .1577 .1452 .1424 .002804 0.01474 884
10-24   0.190 UNC .0010 .1890 .1818 .1619 .1586 .003319 0.0175 1050
10-32   0.190 UNF .0009 .1891 .1831 .1688 .1658 .003004 0.0200 1200
12-24   0.216 UNC .0010 .2150 .2078 .1879 .1845 .003400 0.0242 1450
12-28   0.216 UNF .0010 .2150 .2085 .1918 .1886 .003224 0.0258 1548
1/4-20   0.250 UNC .0011 .2489 .2408 .2164 .2127 .003731 0.0318 1900
1/4-28   0.250 UNF .0010 .2490 .2425 .2258 .2225 .003322 0.0364 2200

5/16-18  0.3125 UNC .0012 .3113 .3026 .2752 .2712 .004041 0.0524 3150
5/16-24  0.3125 UNF .0011 .3114 .3042 .2843 .2806 .003660 0.0580 3480
3/8-16   0.375 UNC .0013 .3737 .3643 .3331 .3287 .004363 0.0775 4650
3/8-24   0.375 UNF .0011 .3739 .3667 .3468 .3430 .003804 0.0878 5268
1/2-13   0.500 UNC .0015 .4985 .4876 .4485 .4435 .004965 0.1419 8500
1/2-20   0.500 UNF .0013 .4987 .4906 .4662 .4619 .004288 0.1599 9594

Tolerance on 
Length 

L

Nominal 
Screw Size

Nominal Screw Length

Up to 1/2 in., incl. Over 1/2 to 1 in., incl. Over 1 to 2 in., incl. Over 2 in.
0 thru 12 -0.02 -0.03 -0.06 -0.09

1/4 thru 3/4 -0.03 -0.03 -0.06 -0.09
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MACHIN
E SCREWS

Description

A str
aight sh

ank fa
ste

ner w
ith exte

rnal th
reads d

esig
ned to go through a hole or nut th

at is
 pre-tapped to form a mating thread for th

e sc
rew.

Applications/ 

Advantages

Machine sc
rews fo

rm a faste
ning su

perior in
 str

ength to sp
aced thread sc

rews.

Steel

Stainless

Aluminum

Steel Zinc  is
 the most c

ommon 

and most p
opular va

riety o
f st

eel 

machine sc
rews

Steel Zinc yellow sc
rews a

re 

popular in
 electro

nics 
applica

tions.

Steel Zinc Black and Black 
Oxid

e 

scr
ews a

re used to blend in with 

black-
colored co

mponents.

18-8 Stainless steel m
achine sc

rews a
re used in applica

tions w
hich

 

require general atmospheric 
corrosio

n resist
ance, in

 food processin
g 

machinery a
nd refrig

eration equipment.  S
tainless 

is a
lso

 su
perior to

 ste
el 

in withsta
nding so

me elevation in applica
tion operating temperature while 

maintaining its
 str

ength.

316 Stainless steel  o
ffers s

uperior co
rrosio

n resist
ance to 18-8 and is 

superior at m
aintaining its

 str
ength at high temperatures.

410 Stainless steel  is
 recommended in applica

tions w
here greater 

tensile
 str

ength is 
needed su

ch as c
ontrol m

echanism
s o

r va
lve

s u
nder 

high str
ess.

 410 is 
not as c

orrosio
n resist

ant as a
re 18-8 or 316 sta

inless

In so
me applica

tions, a
luminum 

machine sc
rews c

an be a less 

expensive
 alternative

 to sta
inless 

scr
ews b

ecause of th
eir re

sist
ance 

to co
rrosio

n and high rate of 

conductiv
ity.

 Aluminum machine 

scr
ews s

hould be faste
ned with 

aluminum nuts t
o minimize

 the 

chance of galva
nic c

orrosio
n.

Material

AISI 1006 - 1
022 or equiva

lent 

ste
el.

SAE 18-8 sta
inless 

ste
el

316 sta
inless 

ste
el

410 sta
inless 

ste
el

2024-T4 alloy

Hardness

Rockw
ell B

70 - B
100.

Rockw
ell B

85 - B
95 

(approxim
ate)*

Rockw
ell B

85 - B
95 

(approxim
ate)*

Rockw
ell C

34 

(approxim
ate)

-

Tensile 

Strength

60,000 psi. 
minimum.

80,000 psi. 
minimum 

(100,000 psi a
fter co

ld 

workin
g)*

85,000 - 1
40,000 psi.

180,000 psi.

62,000 psi. 
minimum

Steel m
achine sc

rews w
hich

 have a nominal diameter sm
aller th

an #4 are not su
bject t

o tensile
 testin

g.  N
o. 4 and No. 5 machine sc

rews w
hich

 are 

shorter th
an 1/2” are not su

bject t
o tensile

 testin
g.  S

teel m
achine sc

rews o
f diameters N

o. 6 to 1/2” in
clu

sive
, w

hich
 are sh

orter th
an either 1/2” or 3D 

(where D is 
the nominal sc

rew siz
e in inches) a

re not su
bject t

o tensile
 testin

g.  S
uch ste

el m
achine sc

rews o
f a siz

e to be teste
d sh

all m
eet th

e tensile
 

load requirements l
iste

d above.

Tensile
 str

ength va
lues fo

r st
ainless 

scr
ews a

re offered as a
pproxim

ations o
nly; 

there is 
no sin

gle sta
ndard for th

e performance requirements o
f 

sta
inless 

machine sc
rews.

Plating

See Appendix-A
 for in

formation 

on the plating of st
eel m

achine 

scr
ews

Stainless 
machine sc

rews a
re usually s

upplied plain or w
ith a black 

oxid
e 

Aluminum machine sc
rews a

re 

usually s
upplied without any 

*Hardness 
and tensile

 str
ength sta

ndards a
re offered as g

uides o
nly f

or st
ainless 

machine sc
rews.  

There is 
currently 

no national st
andard for th

ese performance requirements f
or st

ainless 
machine 

scr
ews.

Mechanical &
 Perfo

rm
ance Require

ments

Steel &
 

Stainless
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MACHINE SCREWS

Description
A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ 

Advantages

Machine screws form a fastening superior in strength to spaced thread screws.

Steel

Stainless

Aluminum

Steel Zinc  is the most common 

and most popular variety of steel 

machine screws

Steel Zinc yellow screws are 

popular in electronics applications.

Steel Zinc Black and Black Oxide 

screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 

require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 

in withstanding some elevation in application operating temperature while 

maintaining its strength.

316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.

410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 

high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 

machine screws can be a less 

expensive alternative to stainless 

screws because of their resistance 

to corrosion and high rate of 

conductivity. Aluminum machine 

screws should be fastened with 

aluminum nuts to minimize the 

chance of galvanic corrosion.

Material
AISI 1006 - 1022 or equivalent 

steel.

SAE 18-8 stainless steel 316 stainless steel 410 stainless steel
2024-T4 alloy

Hardness
Rockwell B70 - B100.

Rockwell B85 - B95 

(approximate)*

Rockwell B85 - B95 

(approximate)*

Rockwell C34 

(approximate)

-

Tensile 

Strength

60,000 psi. minimum.

80,000 psi. minimum 

(100,000 psi after cold 

working)*

85,000 - 140,000 psi.
180,000 psi.

62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 

shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 

load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 

stainless machine screws.

Plating

See Appendix-A for information 

on the plating of steel machine 

screws

Stainless machine screws are usually supplied plain or with a black oxide 
Aluminum machine screws are 

usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 

screws.

Mechanical & Performance Requirements

Steel & 

Stainless
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MACHINE SCREWS

Description
A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ Advantages

Machine screws form a fastening superior in strength to spaced thread screws.

Steel

Stainless

Aluminum

Steel Zinc  is the most common 

and most popular variety of steel 
machine screws

Steel Zinc yellow screws are 

popular in electronics applications.

Steel Zinc Black and Black Oxide 

screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 

require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 

in withstanding some elevation in application operating temperature while 

maintaining its strength.

316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.

410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 

high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 

machine screws can be a less 

expensive alternative to stainless 

screws because of their resistance 

to corrosion and high rate of 

conductivity. Aluminum machine 

screws should be fastened with 

aluminum nuts to minimize the 

chance of galvanic corrosion.

Material AISI 1006 - 1022 or equivalent steel.
SAE 18-8 stainless steel

316 stainless steel 410 stainless steel
2024-T4 alloy

Hardness
Rockwell B70 - B100.

Rockwell B85 - B95 (approximate)* Rockwell B85 - B95 (approximate)* Rockwell C34 (approximate)

-

Tensile Strength

60,000 psi. minimum. 80,000 psi. minimum 
(100,000 psi after cold working)* 85,000 - 140,000 psi.

180,000 psi.
62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 

shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 

load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 

stainless machine screws.

Plating See Appendix-A for information 

on the plating of steel machine 
screws Stainless machine screws are usually supplied plain or with a black oxide Aluminum machine screws are 

usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 

screws.

Mechanical & Performance Requirements

Steel & Stainless
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MACHINE SCREWS

Description

A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ 

Advantages
Machine screws form a fastening superior in strength to spaced thread screws.

Steel

Stainless

Aluminum

Steel Zinc  is the most common 

and most popular variety of steel 

machine screws

Steel Zinc yellow screws are 

popular in electronics applications.

Steel Zinc Black and Black Oxide 

screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 

require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 

in withstanding some elevation in application operating temperature while 

maintaining its strength.

316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.

410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 

high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 

machine screws can be a less 

expensive alternative to stainless 

screws because of their resistance 

to corrosion and high rate of 

conductivity. Aluminum machine 

screws should be fastened with 

aluminum nuts to minimize the 

chance of galvanic corrosion.

Material
AISI 1006 - 1022 or equivalent 

steel.

SAE 18-8 stainless steel
316 stainless steel

410 stainless steel

2024-T4 alloy

Hardness

Rockwell B70 - B100.

Rockwell B85 - B95 

(approximate)*
Rockwell B85 - B95 

(approximate)*
Rockwell C34 

(approximate)

-

Tensile 
Strength 60,000 psi. minimum.

80,000 psi. minimum 

(100,000 psi after cold 

working)*

85,000 - 140,000 psi.
180,000 psi.

62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 

shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 

load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 

stainless machine screws.

Plating
See Appendix-A for information 

on the plating of steel machine 

screws

Stainless machine screws are usually supplied plain or with a black oxide 
Aluminum machine screws are 

usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 

screws.

Mechanical & Performance Requirements

Steel & 
Stainless

DIMENSIONS MECHANICAL & PERFORMANCE 
REQUIREMENTS
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MACHINE SCREWS

Description A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ 
Advantages

Machine screws form a fastening superior in strength to spaced thread screws.

Steel Stainless Aluminum

Steel Zinc  is the most common 
and most popular variety of steel 

machine screws
Steel Zinc yellow screws are 

popular in electronics applications.
Steel Zinc Black and Black Oxide 
screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 
require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 
in withstanding some elevation in application operating temperature while 

maintaining its strength.
316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.
410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 
high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 
machine screws can be a less 

expensive alternative to stainless 
screws because of their resistance 

to corrosion and high rate of 
conductivity. Aluminum machine 
screws should be fastened with 
aluminum nuts to minimize the 
chance of galvanic corrosion.

Material AISI 1006 - 1022 or equivalent 
steel. SAE 18-8 stainless steel 316 stainless steel 410 stainless steel 2024-T4 alloy

Hardness Rockwell B70 - B100. Rockwell B85 - B95 
(approximate)*

Rockwell B85 - B95 
(approximate)*

Rockwell C34 
(approximate) -

Tensile 
Strength

60,000 psi. minimum.
80,000 psi. minimum 

(100,000 psi after cold 
working)*

85,000 - 140,000 psi. 180,000 psi. 62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 
shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 
load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 
stainless machine screws.

Plating
See Appendix-A for information 
on the plating of steel machine 

screws

Stainless machine screws are usually supplied plain or with a black oxide Aluminum machine screws are 
usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 
screws.

Mechanical & Performance RequirementsSteel & 
Stainless

a Tensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only. Hex and 

axial tensile tested.
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MACHINE SCREWS

DIMENSIONS

LL

Axis of screw thread 

Basic
major

diameter

Minor
diameter

Basic
pitch

diameter

aTensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only.  Hex and Hex Washer head machine screws 

2A EXTERNAL THREADS FOR MACHINE SCREWS AND SEMS ASME B 1.1 (2008)

Nominal Size & 
Threads per Inch

Series 
Designation Allowance

Major Diameter Pitch Diameter
Stress Area, 

in2

Tensile Strength,a 
lb., min. (STEEL 

screws only)Max Min Max Min Tolerance

0-80   0.060 UNF .0005 .0595 .0563 .0514 .0496 .001762 0.00180 -
1-64   0.073 UNC .0006 .0724 .0686 .0623 .0603 .001970 0.00263 -
1-72   0.073 UNF .0006 .0724 .0689 .0634 .0615 .001899 0.00278 -
2-56   0.086 UNC .0006 .0854 .0813 .0738 .0717 .002127 0.00370 -
2-64   0.086 UNF .0006 .0854 .0816 .0753 .0733 .002040 0.00394 -
3-48   0.099 UNC .0007 .0983 .0938 .0848 .0825 .002302 0.00487 -
3-56   0.099 UNF .0007 .0983 .0942 .0867 .0845 .002191 0.00523 -
4-40   0.112 UNC .0008 .1112 .1061 .0950 .0925 .002507 0.00604 360
4-48   0.112 UNF .0007 .1113 .1068 .0978 .0954 .002361 0.00661 396
5-40   0.125 UNC .0008 .1242 .1191 .1080 .1054 .002562 0.00796 470
5-44   0.125 UNF .0007 .1243 .1195 .1095 .1070 .002484 0.00830 498
6-32   0.138 UNC .0008 .1372 .1312 .1169 .1141 .002820 0.00909 550
6-40   0.138 UNF .0008 .1372 .1321 .1210 .1184 .002614 0.01015 609
8-32   0.164 UNC .0009 .1631 .1571 .1428 .1399 .002916 0.0140 850
8-36   0.164 UNF .0008 .1632 .1577 .1452 .1424 .002804 0.01474 884
10-24   0.190 UNC .0010 .1890 .1818 .1619 .1586 .003319 0.0175 1050
10-32   0.190 UNF .0009 .1891 .1831 .1688 .1658 .003004 0.0200 1200
12-24   0.216 UNC .0010 .2150 .2078 .1879 .1845 .003400 0.0242 1450
12-28   0.216 UNF .0010 .2150 .2085 .1918 .1886 .003224 0.0258 1548
1/4-20   0.250 UNC .0011 .2489 .2408 .2164 .2127 .003731 0.0318 1900
1/4-28   0.250 UNF .0010 .2490 .2425 .2258 .2225 .003322 0.0364 2200

5/16-18  0.3125 UNC .0012 .3113 .3026 .2752 .2712 .004041 0.0524 3150
5/16-24  0.3125 UNF .0011 .3114 .3042 .2843 .2806 .003660 0.0580 3480
3/8-16   0.375 UNC .0013 .3737 .3643 .3331 .3287 .004363 0.0775 4650
3/8-24   0.375 UNF .0011 .3739 .3667 .3468 .3430 .003804 0.0878 5268
1/2-13   0.500 UNC .0015 .4985 .4876 .4485 .4435 .004965 0.1419 8500
1/2-20   0.500 UNF .0013 .4987 .4906 .4662 .4619 .004288 0.1599 9594

Tolerance on 
Length 

L

Nominal 
Screw Size

Nominal Screw Length

Up to 1/2 in., incl. Over 1/2 to 1 in., incl. Over 1 to 2 in., incl. Over 2 in.
0 thru 12 -0.02 -0.03 -0.06 -0.09

1/4 thru 3/4 -0.03 -0.03 -0.06 -0.09
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MACHINE SCREWS

DIMENSIONS

LL

Axis of screw thread 

Basic
major

diameter

Minor
diameter

Basic
pitch

diameter

aTensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only.  Hex and Hex Washer head machine screws 

2A EXTERNAL THREADS FOR MACHINE SCREWS AND SEMS ASME B 1.1 (2008)

Nominal Size & 
Threads per Inch

Series 
Designation Allowance

Major Diameter Pitch Diameter
Stress Area, 

in2

Tensile Strength,a 
lb., min. (STEEL 

screws only)Max Min Max Min Tolerance

0-80   0.060 UNF .0005 .0595 .0563 .0514 .0496 .001762 0.00180 -
1-64   0.073 UNC .0006 .0724 .0686 .0623 .0603 .001970 0.00263 -
1-72   0.073 UNF .0006 .0724 .0689 .0634 .0615 .001899 0.00278 -
2-56   0.086 UNC .0006 .0854 .0813 .0738 .0717 .002127 0.00370 -
2-64   0.086 UNF .0006 .0854 .0816 .0753 .0733 .002040 0.00394 -
3-48   0.099 UNC .0007 .0983 .0938 .0848 .0825 .002302 0.00487 -
3-56   0.099 UNF .0007 .0983 .0942 .0867 .0845 .002191 0.00523 -
4-40   0.112 UNC .0008 .1112 .1061 .0950 .0925 .002507 0.00604 360
4-48   0.112 UNF .0007 .1113 .1068 .0978 .0954 .002361 0.00661 396
5-40   0.125 UNC .0008 .1242 .1191 .1080 .1054 .002562 0.00796 470
5-44   0.125 UNF .0007 .1243 .1195 .1095 .1070 .002484 0.00830 498
6-32   0.138 UNC .0008 .1372 .1312 .1169 .1141 .002820 0.00909 550
6-40   0.138 UNF .0008 .1372 .1321 .1210 .1184 .002614 0.01015 609
8-32   0.164 UNC .0009 .1631 .1571 .1428 .1399 .002916 0.0140 850
8-36   0.164 UNF .0008 .1632 .1577 .1452 .1424 .002804 0.01474 884
10-24   0.190 UNC .0010 .1890 .1818 .1619 .1586 .003319 0.0175 1050
10-32   0.190 UNF .0009 .1891 .1831 .1688 .1658 .003004 0.0200 1200
12-24   0.216 UNC .0010 .2150 .2078 .1879 .1845 .003400 0.0242 1450
12-28   0.216 UNF .0010 .2150 .2085 .1918 .1886 .003224 0.0258 1548
1/4-20   0.250 UNC .0011 .2489 .2408 .2164 .2127 .003731 0.0318 1900
1/4-28   0.250 UNF .0010 .2490 .2425 .2258 .2225 .003322 0.0364 2200

5/16-18  0.3125 UNC .0012 .3113 .3026 .2752 .2712 .004041 0.0524 3150
5/16-24  0.3125 UNF .0011 .3114 .3042 .2843 .2806 .003660 0.0580 3480
3/8-16   0.375 UNC .0013 .3737 .3643 .3331 .3287 .004363 0.0775 4650
3/8-24   0.375 UNF .0011 .3739 .3667 .3468 .3430 .003804 0.0878 5268
1/2-13   0.500 UNC .0015 .4985 .4876 .4485 .4435 .004965 0.1419 8500
1/2-20   0.500 UNF .0013 .4987 .4906 .4662 .4619 .004288 0.1599 9594

Tolerance on 
Length 

L

Nominal 
Screw Size

Nominal Screw Length

Up to 1/2 in., incl. Over 1/2 to 1 in., incl. Over 1 to 2 in., incl. Over 2 in.
0 thru 12 -0.02 -0.03 -0.06 -0.09

1/4 thru 3/4 -0.03 -0.03 -0.06 -0.09
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MACHIN
E SCREWS

Description

A str
aight sh

ank fa
ste

ner w
ith exte

rnal th
reads d

esig
ned to go through a hole or nut th

at is
 pre-tapped to form a mating thread for th

e sc
rew.

Applications/ 

Advantages

Machine sc
rews fo

rm a faste
ning su

perior in
 str

ength to sp
aced thread sc

rews.

Steel

Stainless

Aluminum

Steel Zinc  is
 the most c

ommon 

and most p
opular va

riety o
f st

eel 

machine sc
rews

Steel Zinc yellow sc
rews a

re 

popular in
 electro

nics 
applica

tions.

Steel Zinc Black and Black 
Oxid

e 

scr
ews a

re used to blend in with 

black-
colored co

mponents.

18-8 Stainless steel m
achine sc

rews a
re used in applica

tions w
hich

 

require general atmospheric 
corrosio

n resist
ance, in

 food processin
g 

machinery a
nd refrig

eration equipment.  S
tainless 

is a
lso

 su
perior to

 ste
el 

in withsta
nding so

me elevation in applica
tion operating temperature while 

maintaining its
 str

ength.

316 Stainless steel  o
ffers s

uperior co
rrosio

n resist
ance to 18-8 and is 

superior at m
aintaining its

 str
ength at high temperatures.

410 Stainless steel  is
 recommended in applica

tions w
here greater 

tensile
 str

ength is 
needed su

ch as c
ontrol m

echanism
s o

r va
lve

s u
nder 

high str
ess.

 410 is 
not as c

orrosio
n resist

ant as a
re 18-8 or 316 sta

inless

In so
me applica

tions, a
luminum 

machine sc
rews c

an be a less 

expensive
 alternative

 to sta
inless 

scr
ews b

ecause of th
eir re

sist
ance 

to co
rrosio

n and high rate of 

conductiv
ity.

 Aluminum machine 

scr
ews s

hould be faste
ned with 

aluminum nuts t
o minimize

 the 

chance of galva
nic c

orrosio
n.

Material

AISI 1006 - 1
022 or equiva

lent 

ste
el.

SAE 18-8 sta
inless 

ste
el

316 sta
inless 

ste
el

410 sta
inless 

ste
el

2024-T4 alloy

Hardness

Rockw
ell B

70 - B
100.

Rockw
ell B

85 - B
95 

(approxim
ate)*

Rockw
ell B

85 - B
95 

(approxim
ate)*

Rockw
ell C

34 

(approxim
ate)

-

Tensile 

Strength

60,000 psi. 
minimum.

80,000 psi. 
minimum 

(100,000 psi a
fter co

ld 

workin
g)*

85,000 - 1
40,000 psi.

180,000 psi.

62,000 psi. 
minimum

Steel m
achine sc

rews w
hich

 have a nominal diameter sm
aller th

an #4 are not su
bject t

o tensile
 testin

g.  N
o. 4 and No. 5 machine sc

rews w
hich

 are 

shorter th
an 1/2” are not su

bject t
o tensile

 testin
g.  S

teel m
achine sc

rews o
f diameters N

o. 6 to 1/2” in
clu

sive
, w

hich
 are sh

orter th
an either 1/2” or 3D 

(where D is 
the nominal sc

rew siz
e in inches) a

re not su
bject t

o tensile
 testin

g.  S
uch ste

el m
achine sc

rews o
f a siz

e to be teste
d sh

all m
eet th

e tensile
 

load requirements l
iste

d above.

Tensile
 str

ength va
lues fo

r st
ainless 

scr
ews a

re offered as a
pproxim

ations o
nly; 

there is 
no sin

gle sta
ndard for th

e performance requirements o
f 

sta
inless 

machine sc
rews.

Plating

See Appendix-A
 for in

formation 

on the plating of st
eel m

achine 

scr
ews

Stainless 
machine sc

rews a
re usually s

upplied plain or w
ith a black 

oxid
e 

Aluminum machine sc
rews a

re 

usually s
upplied without any 

*Hardness 
and tensile

 str
ength sta

ndards a
re offered as g

uides o
nly f

or st
ainless 

machine sc
rews.  

There is 
currently 

no national st
andard for th

ese performance requirements f
or st

ainless 
machine 

scr
ews.

Mechanical &
 Perfo

rm
ance Require

ments

Steel &
 

Stainless
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MACHINE SCREWS

Description
A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ 

Advantages

Machine screws form a fastening superior in strength to spaced thread screws.

Steel

Stainless

Aluminum

Steel Zinc  is the most common 

and most popular variety of steel 

machine screws

Steel Zinc yellow screws are 

popular in electronics applications.

Steel Zinc Black and Black Oxide 

screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 

require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 

in withstanding some elevation in application operating temperature while 

maintaining its strength.

316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.

410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 

high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 

machine screws can be a less 

expensive alternative to stainless 

screws because of their resistance 

to corrosion and high rate of 

conductivity. Aluminum machine 

screws should be fastened with 

aluminum nuts to minimize the 

chance of galvanic corrosion.

Material
AISI 1006 - 1022 or equivalent 

steel.

SAE 18-8 stainless steel 316 stainless steel 410 stainless steel
2024-T4 alloy

Hardness
Rockwell B70 - B100.

Rockwell B85 - B95 

(approximate)*

Rockwell B85 - B95 

(approximate)*

Rockwell C34 

(approximate)

-

Tensile 

Strength

60,000 psi. minimum.

80,000 psi. minimum 

(100,000 psi after cold 

working)*

85,000 - 140,000 psi.
180,000 psi.

62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 

shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 

load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 

stainless machine screws.

Plating

See Appendix-A for information 

on the plating of steel machine 

screws

Stainless machine screws are usually supplied plain or with a black oxide 
Aluminum machine screws are 

usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 

screws.

Mechanical & Performance Requirements

Steel & 

Stainless
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MACHINE SCREWS

Description
A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ Advantages

Machine screws form a fastening superior in strength to spaced thread screws.

Steel

Stainless

Aluminum

Steel Zinc  is the most common 

and most popular variety of steel 
machine screws

Steel Zinc yellow screws are 

popular in electronics applications.

Steel Zinc Black and Black Oxide 

screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 

require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 

in withstanding some elevation in application operating temperature while 

maintaining its strength.

316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.

410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 

high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 

machine screws can be a less 

expensive alternative to stainless 

screws because of their resistance 

to corrosion and high rate of 

conductivity. Aluminum machine 

screws should be fastened with 

aluminum nuts to minimize the 

chance of galvanic corrosion.

Material AISI 1006 - 1022 or equivalent steel.
SAE 18-8 stainless steel

316 stainless steel 410 stainless steel
2024-T4 alloy

Hardness
Rockwell B70 - B100.

Rockwell B85 - B95 (approximate)* Rockwell B85 - B95 (approximate)* Rockwell C34 (approximate)

-

Tensile Strength

60,000 psi. minimum. 80,000 psi. minimum 
(100,000 psi after cold working)* 85,000 - 140,000 psi.

180,000 psi.
62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 

shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 

load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 

stainless machine screws.

Plating See Appendix-A for information 

on the plating of steel machine 
screws Stainless machine screws are usually supplied plain or with a black oxide Aluminum machine screws are 

usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 

screws.

Mechanical & Performance Requirements

Steel & Stainless

99

MACHINE SCREWS

Description

A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ 

Advantages
Machine screws form a fastening superior in strength to spaced thread screws.

Steel

Stainless

Aluminum

Steel Zinc  is the most common 

and most popular variety of steel 

machine screws

Steel Zinc yellow screws are 

popular in electronics applications.

Steel Zinc Black and Black Oxide 

screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 

require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 

in withstanding some elevation in application operating temperature while 

maintaining its strength.

316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.

410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 

high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 

machine screws can be a less 

expensive alternative to stainless 

screws because of their resistance 

to corrosion and high rate of 

conductivity. Aluminum machine 

screws should be fastened with 

aluminum nuts to minimize the 

chance of galvanic corrosion.

Material
AISI 1006 - 1022 or equivalent 

steel.

SAE 18-8 stainless steel
316 stainless steel

410 stainless steel

2024-T4 alloy

Hardness

Rockwell B70 - B100.

Rockwell B85 - B95 

(approximate)*
Rockwell B85 - B95 

(approximate)*
Rockwell C34 

(approximate)

-

Tensile 
Strength 60,000 psi. minimum.

80,000 psi. minimum 

(100,000 psi after cold 

working)*

85,000 - 140,000 psi.
180,000 psi.

62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 

shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 

load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 

stainless machine screws.

Plating
See Appendix-A for information 

on the plating of steel machine 

screws

Stainless machine screws are usually supplied plain or with a black oxide 
Aluminum machine screws are 

usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 

screws.
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MACHINE SCREWS

Description A straight shank fastener with external threads designed to go through a hole or nut that is pre-tapped to form a mating thread for the screw.

Applications/ 
Advantages

Machine screws form a fastening superior in strength to spaced thread screws.

Steel Stainless Aluminum

Steel Zinc  is the most common 
and most popular variety of steel 

machine screws
Steel Zinc yellow screws are 

popular in electronics applications.
Steel Zinc Black and Black Oxide 
screws are used to blend in with 

black-colored components.

18-8 Stainless steel machine screws are used in applications which 
require general atmospheric corrosion resistance, in food processing 

machinery and refrigeration equipment.  Stainless is also superior to steel 
in withstanding some elevation in application operating temperature while 

maintaining its strength.
316 Stainless steel  offers superior corrosion resistance to 18-8 and is 

superior at maintaining its strength at high temperatures.
410 Stainless steel  is recommended in applications where greater 

tensile strength is needed such as control mechanisms or valves under 
high stress. 410 is not as corrosion resistant as are 18-8 or 316 stainless

In some applications, aluminum 
machine screws can be a less 

expensive alternative to stainless 
screws because of their resistance 

to corrosion and high rate of 
conductivity. Aluminum machine 
screws should be fastened with 
aluminum nuts to minimize the 
chance of galvanic corrosion.

Material AISI 1006 - 1022 or equivalent 
steel. SAE 18-8 stainless steel 316 stainless steel 410 stainless steel 2024-T4 alloy

Hardness Rockwell B70 - B100. Rockwell B85 - B95 
(approximate)*

Rockwell B85 - B95 
(approximate)*

Rockwell C34 
(approximate) -

Tensile 
Strength

60,000 psi. minimum.
80,000 psi. minimum 

(100,000 psi after cold 
working)*

85,000 - 140,000 psi. 180,000 psi. 62,000 psi. minimum

Steel machine screws which have a nominal diameter smaller than #4 are not subject to tensile testing.  No. 4 and No. 5 machine screws which are 
shorter than 1/2” are not subject to tensile testing.  Steel machine screws of diameters No. 6 to 1/2” inclusive, which are shorter than either 1/2” or 3D 

(where D is the nominal screw size in inches) are not subject to tensile testing.  Such steel machine screws of a size to be tested shall meet the tensile 
load requirements listed above.

Tensile strength values for stainless screws are offered as approximations only; there is no single standard for the performance requirements of 
stainless machine screws.

Plating
See Appendix-A for information 
on the plating of steel machine 

screws

Stainless machine screws are usually supplied plain or with a black oxide Aluminum machine screws are 
usually supplied without any 

*Hardness and tensile strength standards are offered as guides only for stainless machine screws.  There is currently no national standard for these performance requirements for stainless machine 
screws.
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Stainless

a Tensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only. Hex and 

axial tensile tested.
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MACHINE SCREWS

DIMENSIONS

LL

Axis of screw thread 

Basic
major

diameter

Minor
diameter

Basic
pitch

diameter

aTensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only.  Hex and Hex Washer head machine screws 

2A EXTERNAL THREADS FOR MACHINE SCREWS AND SEMS ASME B 1.1 (2008)

Nominal Size & 
Threads per Inch

Series 
Designation Allowance

Major Diameter Pitch Diameter
Stress Area, 

in2

Tensile Strength,a 
lb., min. (STEEL 

screws only)Max Min Max Min Tolerance

0-80   0.060 UNF .0005 .0595 .0563 .0514 .0496 .001762 0.00180 -
1-64   0.073 UNC .0006 .0724 .0686 .0623 .0603 .001970 0.00263 -
1-72   0.073 UNF .0006 .0724 .0689 .0634 .0615 .001899 0.00278 -
2-56   0.086 UNC .0006 .0854 .0813 .0738 .0717 .002127 0.00370 -
2-64   0.086 UNF .0006 .0854 .0816 .0753 .0733 .002040 0.00394 -
3-48   0.099 UNC .0007 .0983 .0938 .0848 .0825 .002302 0.00487 -
3-56   0.099 UNF .0007 .0983 .0942 .0867 .0845 .002191 0.00523 -
4-40   0.112 UNC .0008 .1112 .1061 .0950 .0925 .002507 0.00604 360
4-48   0.112 UNF .0007 .1113 .1068 .0978 .0954 .002361 0.00661 396
5-40   0.125 UNC .0008 .1242 .1191 .1080 .1054 .002562 0.00796 470
5-44   0.125 UNF .0007 .1243 .1195 .1095 .1070 .002484 0.00830 498
6-32   0.138 UNC .0008 .1372 .1312 .1169 .1141 .002820 0.00909 550
6-40   0.138 UNF .0008 .1372 .1321 .1210 .1184 .002614 0.01015 609
8-32   0.164 UNC .0009 .1631 .1571 .1428 .1399 .002916 0.0140 850
8-36   0.164 UNF .0008 .1632 .1577 .1452 .1424 .002804 0.01474 884
10-24   0.190 UNC .0010 .1890 .1818 .1619 .1586 .003319 0.0175 1050
10-32   0.190 UNF .0009 .1891 .1831 .1688 .1658 .003004 0.0200 1200
12-24   0.216 UNC .0010 .2150 .2078 .1879 .1845 .003400 0.0242 1450
12-28   0.216 UNF .0010 .2150 .2085 .1918 .1886 .003224 0.0258 1548
1/4-20   0.250 UNC .0011 .2489 .2408 .2164 .2127 .003731 0.0318 1900
1/4-28   0.250 UNF .0010 .2490 .2425 .2258 .2225 .003322 0.0364 2200

5/16-18  0.3125 UNC .0012 .3113 .3026 .2752 .2712 .004041 0.0524 3150
5/16-24  0.3125 UNF .0011 .3114 .3042 .2843 .2806 .003660 0.0580 3480
3/8-16   0.375 UNC .0013 .3737 .3643 .3331 .3287 .004363 0.0775 4650
3/8-24   0.375 UNF .0011 .3739 .3667 .3468 .3430 .003804 0.0878 5268
1/2-13   0.500 UNC .0015 .4985 .4876 .4485 .4435 .004965 0.1419 8500
1/2-20   0.500 UNF .0013 .4987 .4906 .4662 .4619 .004288 0.1599 9594

Tolerance on 
Length 

L

Nominal 
Screw Size

Nominal Screw Length

Up to 1/2 in., incl. Over 1/2 to 1 in., incl. Over 1 to 2 in., incl. Over 2 in.
0 thru 12 -0.02 -0.03 -0.06 -0.09

1/4 thru 3/4 -0.03 -0.03 -0.06 -0.09
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MACHINE SCREWS

DIMENSIONS

LL

Axis of screw thread 

Basic
major

diameter

Minor
diameter

Basic
pitch

diameter

aTensile strength values are based on 60,000 psi. and apply to carbon steel screws and SEMS only.  Hex and Hex Washer head machine screws 

2A EXTERNAL THREADS FOR MACHINE SCREWS AND SEMS ASME B 1.1 (2008)

Nominal Size & 
Threads per Inch

Series 
Designation Allowance

Major Diameter Pitch Diameter
Stress Area, 

in2

Tensile Strength,a 
lb., min. (STEEL 

screws only)Max Min Max Min Tolerance

0-80   0.060 UNF .0005 .0595 .0563 .0514 .0496 .001762 0.00180 -
1-64   0.073 UNC .0006 .0724 .0686 .0623 .0603 .001970 0.00263 -
1-72   0.073 UNF .0006 .0724 .0689 .0634 .0615 .001899 0.00278 -
2-56   0.086 UNC .0006 .0854 .0813 .0738 .0717 .002127 0.00370 -
2-64   0.086 UNF .0006 .0854 .0816 .0753 .0733 .002040 0.00394 -
3-48   0.099 UNC .0007 .0983 .0938 .0848 .0825 .002302 0.00487 -
3-56   0.099 UNF .0007 .0983 .0942 .0867 .0845 .002191 0.00523 -
4-40   0.112 UNC .0008 .1112 .1061 .0950 .0925 .002507 0.00604 360
4-48   0.112 UNF .0007 .1113 .1068 .0978 .0954 .002361 0.00661 396
5-40   0.125 UNC .0008 .1242 .1191 .1080 .1054 .002562 0.00796 470
5-44   0.125 UNF .0007 .1243 .1195 .1095 .1070 .002484 0.00830 498
6-32   0.138 UNC .0008 .1372 .1312 .1169 .1141 .002820 0.00909 550
6-40   0.138 UNF .0008 .1372 .1321 .1210 .1184 .002614 0.01015 609
8-32   0.164 UNC .0009 .1631 .1571 .1428 .1399 .002916 0.0140 850
8-36   0.164 UNF .0008 .1632 .1577 .1452 .1424 .002804 0.01474 884
10-24   0.190 UNC .0010 .1890 .1818 .1619 .1586 .003319 0.0175 1050
10-32   0.190 UNF .0009 .1891 .1831 .1688 .1658 .003004 0.0200 1200
12-24   0.216 UNC .0010 .2150 .2078 .1879 .1845 .003400 0.0242 1450
12-28   0.216 UNF .0010 .2150 .2085 .1918 .1886 .003224 0.0258 1548
1/4-20   0.250 UNC .0011 .2489 .2408 .2164 .2127 .003731 0.0318 1900
1/4-28   0.250 UNF .0010 .2490 .2425 .2258 .2225 .003322 0.0364 2200

5/16-18  0.3125 UNC .0012 .3113 .3026 .2752 .2712 .004041 0.0524 3150
5/16-24  0.3125 UNF .0011 .3114 .3042 .2843 .2806 .003660 0.0580 3480
3/8-16   0.375 UNC .0013 .3737 .3643 .3331 .3287 .004363 0.0775 4650
3/8-24   0.375 UNF .0011 .3739 .3667 .3468 .3430 .003804 0.0878 5268
1/2-13   0.500 UNC .0015 .4985 .4876 .4485 .4435 .004965 0.1419 8500
1/2-20   0.500 UNF .0013 .4987 .4906 .4662 .4619 .004288 0.1599 9594

Tolerance on 
Length 

L

Nominal 
Screw Size

Nominal Screw Length

Up to 1/2 in., incl. Over 1/2 to 1 in., incl. Over 1 to 2 in., incl. Over 2 in.
0 thru 12 -0.02 -0.03 -0.06 -0.09

1/4 thru 3/4 -0.03 -0.03 -0.06 -0.09

Thread gaging is one method of testing the acceptability of machine screws, SEMS and nuts. It is possible that parts which are near 
a limit may be accepted by one type of gaging yet rejected by another. A product screw thread is considered acceptable when it 

Many commercial applications will accept a screw that, although may not pass a gage test, will accept a mating nut. It is important 
to know the customer’s requirements concerning thread quality when testing machine screw threads.

Go gages check either the maximum-material limit or size to assure interchangeable assembly of maximum-material mating parts.

NO GO gages inspect the functional diameter limit of product internal thread. In applying the NO GO gage, the functional diameter is 
acceptable when gaging elements do not pass the product thread. The NO GO gage can also indicate out-of-roundness of the pitch 
cylinder.

The gages are normally set to master gages with a range of calibration precision such as Class X (looser tolerance) or Class W 
(tighter tolerance). They are also set by technicians with slight variations in hand pressure. For these reasons, gage setting variability 
should be considered during thread inspection. Also, the NO GO gage can be confounded by undersized, error laden threads which 

required number of turns.

FOR THESE REASONS, THREAD INSPECTION SHOULD CONSIDER GAGE AND OPERATOR VARIABILITY WHEN PASSING 
QUALITY JUDGEMENTS ON MACHINE SCREW THREAD QUALITY.

THREAD GAGING

METRIC THREAD
DIMENSIONS

569

METRIC FASTENERS

CAP SCREWS & BOLTS

METRIC - EXTERNAL THREADS FOR CAP SCREWS, CLASS 6g
DIN 13; 

ISO 898-1 & 
965

Nominal 
Size

Major Diameter Pitch Diameter Minor Diameter Stress 
Area, 
mm2

Tensile Strength
N, min.

Max Min Max Min Max Min Class 4.8 Class 8.8 Class 10.9
M1.6 1.581 1.496 1.354 1.291 1.151 1.075 - - - -

M2 1.981 1.886 1.721 1.654 1.490 1.407 - - - -

M2.5 2.480 2.380 2.188 2.117 1.928 1.840 - - - -

M3 2.980 2.874 2.655 2.580 2.367 2.273 5.03 2110 4020 5230

M4 3.978 3.838 3.523 3.433 3.119 3.002 8.78 3690 7020 9130

M5 4.976 4.826 4.456 4.361 3.995 3.869 14.2 5960 11,350 14,800

M6 5.974 5.794 5.324 5.212 4.747 4.596 20.1 8440 16,100 20,900

M7 6.974 6.794 6.324 6.212 5.747 5.596 28.9 12,100 23,100 30,100

M8 7.972 7.760 7.160 7.042 6.438 6.272 36.6 15,400 29,200 38,100

M10 9.968 9.732 8.994 8.862 8.128 7.938 58 24,400 46,400 60,300

M12 11.966 11.701 10.829 10.679 9.819 9.602 84.3 35,400 67,400 87,700

M14 13.962 13.682 12.663 12.503 11.508 11.271 115 48,300 92,000 120,000

M16 15.962 15.682 14.663 14.503 13.508 13.271 157 65,900 125,000 163,000

M18 17.958 17.623 16.334 16.164 14.891 14.625 192 80,600 159,000 200,000

M20 19.958 19.623 18.334 18.164 16.891 16.625 245 103,000 203,000 255,000

M24 23.952 23.577 22.003 21.803 20.271 19.955 353 148,000 293,000 367,000

M30 29.947 29.522 27.674 27.462 25.653 25.306 561 236,000 466,000 583,000
M36 35.940 35.465 33.342 33.118 31.033 30.655 817 343,000 678,000 850,000

Tolerance on Length
3mm: ±0.2 4-6mm: ±0.24 8-10mm: ±0.29 12-16mm: ±0.35

20-30mm: ±0.42 35-50mm: ±0.5 55-60mm: ±0.95

Thread Dimensions

Over 43,000 Items
Kanebridge is a master distributor with over 
43,000 items in inventory, including over 9,600 
stainless steel and 2,000 Military fasteners.

Same-Day Shipping
All orders placed by 5pm can ship the 
same day when using UPS. Emergency 
orders are ready within one hour. Airfreight 
orders placed by 7:45 PM Eastern (4:45 PM 
Pacific) can ship same day (based on stock 
availability in our California warehouse).

Fastener Specifications Guide
Kanebridge’s newest 6th edition of its 
Fastener Reference Guide is available 
from stock in all 3 of our branches. This 
hard cover reference volume is the most 
comprehensive and up-to-date collection of 
fastener specifications Kanebridge has ever 
offered.  The Reference Guide can also be 
accessed online at www.kanebridge.com.

99% Service Level
99% of the items listed in this catalog are 
available from stock every day from one of our 
three warehouses located coast to coast: New 
Jersey, Illinois and California.

Custom Labeling
Streamline your receiving operations by letting 
Kanebridge affix custom labels to each box 
you order. Include any information you need; 
part number, part description, lot number and 
country of origin in alphanumeric and/or bar 
code formats.

Order By Credit Card
We accept Visa, MasterCard, Discover and
American Express for new sales orders and 
outstanding balances.

Free Certifications
Chemical & Physical certifications are available 
on all thru-hardened parts and all items made 
to military specifications.  We also keep all 
certifications on file and properly archived.  
Access any certification anytime you need it at 
no charge.

No Fault Return Policy
We will accept returns of full carton quantities 
for any reason. There is no restocking charge 
on items returned within 30 days, without any 
alterations and accompanied with a return 
authorization. Material returned after 30 days will 
be subject to a 20% restocking charge; after 90 
days returns may not be accepted.  We prefer 
returns in our original boxes and lots must not 
be mingled. Thru-hardened or military grade 
fasteners will not be accepted unless returned in 
the original box(es).

Traceability
Lot control is maintained on all items in 
our inventory.

Drop-Shipping
Kanebridge can ship orders directly to 
your customer with a packing list and 
shipping label that show you as the vendor.  
Combine with our Custom Label service for 
a simplified method of shipment.

The Kanebridge Advantage



T: (901) 458-6133

F: (901) 458-4144

sales@eaglesales.com

www.eaglesales.com


