Fastening Means

1- Screwed Fastenings

       Bolts parts are used in engineering construction, which composed from screw and nut, can be easily separated by screwing off the nut, the fastening is said to be temporary.

      Nuts are generally in the form of hexagonal or square prisms. Bolt is composed in its structure from head, shank, threaded part, and nut.
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Dimension of bolt and nut

       The general form of supply the dimension of bolt as the following:

           MD X P-d ………………………… (1-1)

 where

M: type of bolt (ISO, B.S.W. Unified, etc)

D: Nominal diameter

X: dash Line

P: Pitch

d: direction of thread( RH or LH).

Drawing of hexagonal nut
There are two ways for drawing nut and bolt head as following:
1- Approximately Standard dimensions

According to this method if the nominal diameter of bolt is D then:

T=D thickness of nut,

W= 1.5D+3 width across flat,

R=1.4D radius of chamfer arc, and

Ø=30o chamfer angle.

To draw hexagonal nut begin with top view and fellow the steps:

1- Draw circle of diameter w,
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Draw regular hexagon about this circle with two sides horizontal and the other side tangent to four line drawings by angle of 60o with respect to the horizontal lines as illustrated in figure (1-10).
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3- Project the front view from top view. as

4- Draw line horizontal to cross the projection lines.

5- From point A&A´ draw line by angle of 30o, and from point B draw a horizontal line represent the outer line of view.

6- From point C and C´ draw arc by R=1.4D tangent the line BB´.

7- Draw a suitable arc CB and C´B´ and finally complete the front view.
8- Draw side view by projection  the lines represent chamfer, also draw chamfer arc with R=T=D

Outline 

Nut thickness T=D, whereas bolt head thickness=0.8D 

2- Rough-Rule Dimensions
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To draw nut or bolt head in this method it’s similar to that of approximately standard steps except that the width across flat is w=√3 *D and the hexagon should be draw inside a circle with diameter of circle equal 2D as in figure (1-11), and then complete the other views as previous method.

 
Washers
A washer is a cylindrical piece of metal placed below the nut to provide smooth bearing surface for the nut to turn on.

Approximate dimensions of washer

If D is the nominal diameter of the bolt, then

Outside diameter of washer = 2D+3 mm

Thickness = 0.12D

Angle of chamfer = 30o
Diameter of hole (inner) =D+0.5 mm

Figure below shows two views of plain washer.




Question

1- Draw three views of hexagonal nut for 24 mm diameter bolt according to rough rule dimension.

2- Two plates to be fastened by means of bolt thickness of plate 50mm use a bolt of dimension M14X2-RH, provide with a suitable washer, draw the top view, front sectional view, and side sectional view.

3- Use hexagonal bolt, nut and washer by suitable dimension to join the tube holder in figure below.
Rivets
     Rivets are used to fasten permanently two or more plates or pieces of metal. They are used in ship-building and for construction of steel building, bridge, boilers, tanks, etc.

    Rivets are usually made of mild steel or wrought iron. In its initial form figure (1-12) comprise of head, cylindrical body or shank and, slightly tampered tail.






Riveting: The process of forming anther rivet-head.
Caulking and Fullering: To prevent leakage through the joint, the plates are firmly forced by caulking or fillering process.
Forms and Proportions of Rivet-heads

There are various forms of rivet heads use for general work:

· Snap or cup head is the most common in use.

· Pan head

· Conical head

· Countersunk head is used when the surface of the plate is required to be free.

· Rounded Countersunk head

· Ellipsoid head.

The forms of above rivet head draw with respect to nominal diameter D as shown in figure (1-13).

Dimension of a Riveted Joint
For a given thickness of plates (t), may be obtained the rivet dimension and rivet joint by using the following empirical formulae:

i) d= 6√t (rivet diameter)

ii) P=3d (pitch, i.e. the distance between centers of adjoining rivets in the same row.

iii)  m=d (margin, i.e. the distance between an edge of the plate and nearest rivet=hole).

Types of riveted joints

1- Lap joint

    In this joint the plates to be connected overlap, according to the number of rows of rivets required to join the plates the joint to be named as

· Single-riveted lap joint 

   There is only one row of rivet; figure (1-14) shows the top and front sectional views with its dimension.

· Double or triple riveted joint

    When two or more rows of rivets are required, rivets may be arranged in:

i) Chain, or

ii) Zigzag formation.

    Figure (1-15) A and B shown the double riveted joint chain and zigzag, where the distance (pr) called the row pitch should not be less than 0.6p for zigzag, and 0.8p for chain riveting.

     In zigzag arrangement, the distance between the centre of a rivet in one row and the centre of the nearest rivet in the adjacent row is called the diagonal pitch (pd). Which value is obtained by the formula, pd= (2p+d)/3.







2- Butt joint

      In a butt joint, an edge of the plates to be connected butt against each other and the joining between them is covered by butt-plates or butt-straps.

Thickness of butt strap:

     When only one strap is used its thickness is t1=t to 1.125t, whereas when two straps are used there thickness is t2=0.7t to 0.8t.

    Figures (1-16) shown single riveted (single straps) butt joint and figure (1-17) shown single riveted (double straps) butt-joint, also other dimension remain constant like single lap joint.

 



Question 

1- Draw the sectional front view, the top view and side view of a single-riveted butt joint for 12 mm plates thickness, show the pitch, margin , and over all length of strap.

2- Draw the sectional front view, top view of a double lap joint for 14 mm plates thickness, and rivets diameter are 22 mm, the type of first row rivers head of pan head and the second row with the head of countersunk.

3- Draw free rivet for the following rivet head shapes:

1- Cup head

2- Rounded countersunk head

3- Conical head.
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Figure (1-14) single lap joint





Figure (1-15A) double chain lap joint





Figure (1-15B) double zigzag lap joint





Figure (1-16) single riveted (single straps) butt joint





Figure (1-17) single riveted (double straps) butt joint








