hn e clement used forholding orjoining two or more parts of'a machine or structure
E '\ ,Nular The process ofjoining the parts is called fustening. The fasteners are of
manent! and removable (temporary). Riv eting anid welding processes are used for
WO mu.nll\ Screwed fasteners such as bolts, studs and nuts in combination, machine
nine }\}cn.\ _clc.. and Keys. cotters, couplings, ete.. are used for faslening components
. ~| quent assembly and dissembly. Screwed [asteners occupy the most prominent
. (he remo able fasteners s
qmons Ing ocneral, screwed lasteners are used :
. To hold parts together,
, To adjust parts with reference to each dther and
. To transmil power.
S Thre read Terminology
2235 = «erew thres -ad is obtained by cutting a continuous helical groove on a cylindrical surface
i cad)- The threaded portion engages with a corresponding threaded hole (internal

mun“ ascrewed fastener. Following are the terms that are assoc1ated with screw

2.1
[hl"-'?ld‘\l = ) t
mlnﬂl) diameter

1. M3 Major diameter is the largest diameter of a screw thread, touching the crests on a

<ternd! thread or

). \lmor(cor e) diameter
Minor diameter is the smallest diameter of a screw thread, touching the roots or core

the roots of an internal thread.

oxtenal thread (root or core diameter) or the crests of an internal thread.
an

3, pitch diameter
pitch diameter is the diameter of an imaginary cylmder passing through the threads at |

oints where the thread width is equal to the space between the threads.

, Pitch
Pitch is the distance measured parallel to the axis, between corresponding points on

jacent screw threads.
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) yThread Designation

The diameter-piteh combination of an 1SO metric screw (hread is designated by the
jatter ‘M’ followed by the value of the nominal diameter

_ and piich, the two values being separated
wgjpn L FFarexample, adi
yy the SIE

ameter piteh combination ofnominal diameter 10 mm and pitch
| 25mmis designated as M10 % 125

I there 18 no indication of pitch in the

designation, it shall mean the coarse pitch. lor
cample. M 10 means that the
=

nominal diameter of the thread is 10 mm and pitchis 1.5 mm.
lollowing are the other designations;, depending on the shape of the thread profile

g0 20 x 5-SQUARE thread of nominal diameter 20 mm and pitch 5 mm

ACME 20 % 4 =ACMLE thread of nominal diameter 20 mm and pitch4 mm

WORM 20 x 3 = WORM thread of nominal diameter 20 mm and pitch 3 mm

2.4 Conventional Representation of External and Internal Threads

The true projection of a threaded portion of a part consists of a series of helices and it
(akes considerable time to draw them. Hence it is the usual practice to follow some conventional
methods to represent serew threads. Figure 2.1 shows the true projection of a screw thread.
whereas the conventional representation of external and internal threads as rccommended by
BIS (Bureau of Indian Standards) is shown in Fig. 2.2,

Itmay be noted from Fig. 2.2, that the crests of threads are indicated by a continuous
thick line and the roots, by a continuous thin line. For hidden screw threads, the crests and roots
arc indicated by dotted lines. For threaded parts in section, hatching should be extended to the
line defining the crest of the thread. In the view from side, the threaded roots are represented by
aportion of a circle, drawn with a continuous thin line, of length approximately three-quarters of
the circum[erence.

The limitofuseful length of screw threads is represented by a continuous thick line or a
dotted line, depending on its visibility. The length upto which the incomplete threads are formed
heyond the useful limit, is known as a run-out. Itis represented by two inclined lines.

2.5 Front and Side View of a Hexagonal Ieaded Bolt Across Flats

Drawing hexagonal bolt head or nut, to the exact dimensions is labourious and timx
consuming.Moreaver, as standard bolts and nuts are used, it is not necessary to draw then
accurately. The following approximate methods are used to save the draughting time
Empirical relations :

Major or nominal diameter of bolt =d

Width ofnut across flat surfaces, W= 1.5d +3 mm
Radius of chamfer, R = 1.5d
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G AN In one wmn.
Lead is the distance a screw advances axially
6. Flank

Flank is the straight
7. Crest

portion ol'the surface, on either side of'the serey, thregg

Crest is the peak edge ol a screw thread, that conneclts the adjacen( ﬂnnkq
€S axK edge - h

8. Root

Root is the bottom edge of
9. Thread angle

Thread angle is the angle include

. lhc [

the thread that connects the adjacent Nlankg Al the
()llrJ

d between the flanks of the thread, Measyre, i
' N

axial plane_
: MY
NI
N, ¥
ZAnglt:: of thread
Fig.2.1 Screw thread terminology
10. Lead

Lead is the axial distance advanced by a nut for its one full turn over a threaded ro,
a single start thread, the lead and pitch or identical. On a double start thread, the lead is twj
pitch and on a triple start thread, the lead is three times the pitch. Thus, the lead may al
defined as the product of the pitch and number of starts.
11. Depth of thread
Depth of thread is the distance between the crest and root of a thread which is mea

[ -

normal to the axis on an axial plane.
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Thickness of nut head =g mm

width across flats = 33 mm

100

All dimensions are im mm
Fig.2.4

) 6 Front and Side View of a Hexagona] Headed Bolt Across Corners

ihe smndmd proportions for hexagonal headed bolt across corners is same as I
exagonal headed bolt across flats.

Vigjor or nominal diameter of bolt =d

hickness of nut = 0.9d

fidth of nut across flat surfaces, W=1.5d +3 mm
adius of chamfer, R = 1.5d
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‘Thickness of bolt head = 0.8d

Length of bolt = As specified ) :
Thread length = 2d + 6mm (for 1< 150 mm
=7d+]2mm(forl>!50mm) - |h
- 1 qew of a hexagona ,
The Fig.2.5 shows the front and side VIEW f) g caded by,
- with standard proportions.

Length of bolt

having nominal diameter °d

Fig.2.5 Front and sidc vicw of a hexagonal headed bolt acrog ¢,

Example 2.2 : Draw the front and side view of 1SO threaded hcx.'.lgun;ll bolt and .
long with a threaded length of 60mm Jooking ACTOSS COMCTS. Nf\ﬂllﬂ:jl diameter ofboljs
Ans : Foranominal diameterof 24 mm. The standard proprtions arc:
Thickness of bolt head = 19 mm
Thickness of nut head = 22 mm
Width across comers = 48 mm

‘2[Jr:.
Up,

48 i I" 120

A7/ A S i

N T \
I_st_/ Shank i

All dimensions are in mm
Fig.2.6

P ——

Scanned by CamScanner



Fig.2.2 Conventional representation of threads

Thickness of bolt head = 0.8d

Length of bolt=As specified

Thread length =2d + 6mm (for [ <150 mm)

=2d + 12mm ( for I > 150 mm)
The Fig.2.3 shows the front and side view of a hexagonal headed bolt across flatshe;

nominal diameter d with standard proportions.
Example 2.1 : Draw the front and side view of ISO threaded hexagonal bolt and of 106
long with a threaded length of 50 mm looking across flats. Nominal diameter of boltis 2y
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