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Questions.

a. (Paragraph A)  What is the purpose of bolts and screws?

b. (Paragraph A)  Why is the quality of the material which screws and bolts are made from so important?

c. (Paragraph B1) In which form do bolts start their manufacturing process?

d. (Paragraph B2) Why is the head-forming process called "cold-heading"?

e. (Paragraph B3) Which cold-forging method is implemented in the thread-forming machine?

f. (Paragraph B4) Which of the two parts of heat treatment does not include heating above the critical point?

g. (Paragraph B4) State TWO points in favor of- and ONE point against- performing threading after heat-treatment.
h. (Paragraph BS) Is the coating process purely mechanical? Explain your answer.

i. (Paragraph B6) What is the purpose of a locking patch?

j- (Paragraph B7) Make a list of the tests which check only the mechanical properties of bolts and screws.
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The Making of Bolts and Screws

Paragraph A: Manufacturing Processes of Bolts and Screws

Screws and bolts are generally made from low to medium carbon steel wire, however, this material can be substituted

for other inexpensive metals, such as brass, nickel alloys, and aluminium alloys. The quality of the metal, must be high

in order to avoid cracking and breaking of the screws and bolts. Bolts and screws are simple, inexpensive machine parts;

they are widely used to create non-permanent joints.

Paragraph B: 7 Steps of Manufacturing Bolts and Screws

B1.

B2.

B3.

B4.

Since bolts are formed from a coiled wire, the first step is to straight the wire and cut it to the predefined length.
The grade of steel is standardized worldwide. The straightening-cutting machine can produce up to 550 screw

blanks per minute.

Head-Forming. The blanks are fed into a series of dies which gradually form the heads by applying high pressure
at room-temperature. This process is called "cold-heading". There are different die forms which create various head

forms.

After head-forming, bolts (but not screws) are passed into a chamfer machine which forms the conical form of the

bolt's butt. The purpose of this is to support the nut assembly.

After the head-forming, the blanks are correctly ordered and fed into a cold-forging machine. The blanks are rolled
by it, simultaneously forming a thread. This kind of machines can produce up to 300 pieces per minute. For more
complex bolt designs, which cannot be contoured through cold-forging alone, some additional turning or drilling
may be needed. Turning involves spinning the bolt at high speed, while steel is cut away to achieve the desired
shape and design. Drilling can be used to make holes through the bolt if required, some bolts may also have

washers attached to them at this stage of the process.

Heat Treatment — This process is performed in order to increase the overall durability of the screw or bolt.

There are two stages that make up the heat treatment:

— Hardening: Here the bolts are heated to high temperatures (above 850°C, which is higher than the critical point),
held for an hour, and then dipped into a cooling media (usually water or oil, according to the carboon percentage in

the steel).

— Tempering: This operation is performed in order to reduce some of the excess hardness/brittleness of the bolts.

The metal is heated to a temperature level below its critical point after which the bolts are left to cool by air.

Since heat treatment changes the properties of the steel and makes it harder, it is easier and more cost-effective to
apply threading beforehand. However, threading after heat treatment will mean better fatigue performance. The heat
treatment can cause heat marks and minor damage to the bolt. For this reason, some customers demand threading
after heat treatment, especially for applications such as engine and cylinder head bolts. This process is more

expensive since you need to form hardened steel, but the threads will maintain their shape better.
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BS. Surface Finishing — This process includes operations that are performed when needed, to alter the surface of the
bolt or screw. It is done to enhance the function and aesthetic appeal. The choice of surface treatment is determined

by the bolt's application and the requirements of the customer.

— Steel can be coated in zinc, cadmium, nickel, or chromium for extra strength and corrosion resistance.
Coating is a process whereby the bolt is submerged in a liquid containing zinc. An electric current is then applied
so that the zinc forms a coating over the bolt. However, electrolytic treatment does come with an increased risk of
hydrogen embrittlement. Another option is zinc flakes, which offer an even higher corrosion resistance, albeit at a

higher price.

—  When corrosion resistance is not an issue — such as inside an engine or an application that is regularly exposed to

oil-using phosphate is a more cost-effective option.

B6. Once the surface treatment has been applied, standard bolts are typically ready to be packaged. However, more
advanced designs may require some additional assembly, such as brackets. Other bolts will also require some
form of patching, either a locking patch or a liquid patch. A locking patch consists of a thick nylon layer over the

threads, which helps improve grip. A liquid patch will help improve the thread-forming torque.

B7. Quality Control — After completing the previous steps, bolts and screws are sent for testing and inspection. They are
checked for their hardness levels, threading accuracy, impact and tension strength, torque levels, coating thickness,

and mating fit. If they pass all these tests, they are then packaged and shipped for delivery.
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