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A collection of threaded fasteners. [Courtesy of Clark Craft Fasteners)
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FIGURE 8-12

polled connection leaded in ten-
=i by the forces P. Mote the use
of two washers. A simplified con-

vantional method is used hers to

azent the screw threads, Note

pow the threads extend inta the
bady of the connsction. This |s
usual and is desired.

[ FIGURE 8-13

Section of a cylindrical pressure
¥Bs5¢l, Hexagon-head cap screws
are used 1o faslen the cylinder
head lo the bady. Note the use ol
the O-ring seal
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The: Diesign of Screws, Fasteriers, and Connections

ly

The spring constant, or stiffness constant, of an elastic member such as a boll, as we
learned in Chap. 3, is the ratio between the force applied to the member and the
deflection produced by that force. We can use Eq. (3-4) and the results of Prob. 3-1 to
find the stffness constant of a fastener in any bolted connection,

The grip of a connection is the total thickness of the clamped material. In Fig. &
the grip is the sum of the thicknesses of both members and both washers. In Fig. 8
the gnip is the thickness of the top member plus that of the washer.

The stiffness of the portion of a holt or screw within the clamped zone will generally
consist of two parts, that of the unthreaded shank portion and that of the threaded
portion. Thus the stiffness constant of the bolt is equivalent to the stiffnesses of two
springs in serics. Using the results of Prob. 3-1, we find

I k ks
ky + ks

(8-
kK ks

for two springs in series. From Eq. (3-4), the spring rates of the threaded and un-

threaded portions of the bolt in the clamped zone are, respectively,

AE AE

k= by = —— (8-100
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TABLE 8-5 A'Sm

ASTM Specifications for Steel Bolts .
ASTM SIZE BAINIMUM MAIMIMLIN MIMIMLIM
DESIG- RANGE, PROOF TEMSILE YIELD
NATIO INCLUSIVE, STRENGTH, STRENGTH, STRENGTH,
NO, in kpsi kpsi Kpsi MATERIAL HEAD MARK|t

A307 -13 33 60 36 Low carbon

AJ25; -1 B3 120 g2 Medinm carbon, O&T

type 1 -1 T4 105 81

A375, | ) 120 92 Low-carbon martensite,

type 2 114 74 105 81 Q&T

A325, 1 85 120 92 Weathering steel,

type 3 1414 74 105 81 Q&T

A4 Alloy-steel, Q&T

grade BC

AJ5d,

grade B 34 120 150 130 Alloy steel, Q&T

Ad4Q =1 85 120 92 Medium-carhon, Q&T
I3=14 T4 105 81
13-3 ] 90 58

Adu(),

type 1 1o 120 150 130 Alloy steel, Q&T

AL, Weathering steel,

type 3 Q&T
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FIGURE 8-5

Portion of a power screw.

Advance screws agning-
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FIGURE 8-6

Force diagrams: (a) lifting the
load; (b) lowering the load.
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Table $-12
- Fuly covvected Gduray, e

/—IW'fS S-.e,, S_)

GRADE OR CLASS SIZE RANGE ENDURANCE LIMIT

SAE 5 i—1 in 18.6 kpsi
L 15—13 in 16.3 kpsi
SAE 7 -1} in 20.6 kpsi
SAE 8 —13 in 23.2 kpsi
ISO 8.8 M16-M36 129 MPa
ISO 9.8 M1.6-M16 140 MPa
ISO 10.9 MS-M36 162 MPa
ISO 12.9 M1.6—-M36 190 MPa
e
3 TABLE 8-12
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