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Joining of Materials
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Joining of Materials suaRTAGr
* Bolted joints (most common in repairs) g U ﬁ
» Welding:

oarc weldingspufgugp (Most important)
ogas welding spswsigps sgagin(if available)

y
h §|Z[I)ECH SmartAgri Cambodia: Advancing Sustainable Agriculture in Battambang C% e

« Adhesive bonding (emergency repairs) I :




Joining of Materials Qo’/

—CAMBODIA—

« Materials can be joined using different mechanical and non-
mechanical methods
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BOLTED JOINTS
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 Bolted joints are the most common method used in repairs
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BOLTED JOINTS - Main Components
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* A bolted joint consists of a bolt, nut, and washer

Clamped
members

Washer




BOLTED JOINTS - Thread A
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* Threads allow parts to be tightened and held together

Grip

|< .\ Washer
Washer 4 v Nut s
a Face | —* " \"f/ [
\—Shank Thread
Head %
. Length "
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BOLTED JOINTS - Assembly suARTAGH
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* Bolted joints can be easily assembled and disassembled
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BOLTED JOINTS - Good Practice A
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 Correct tightening prevents loosening or damage
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WELDING suazTacH
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* Welding joins materials by melting and fusing them together
1. MELTING 2. MOLTEN POOL 3. SOLIDFICATION

HEAT

SOLIDIFIED
AFFECTED WELD BEAD

| | 20NE

FILLER METAL (OPTIONAL) DIRECTION OF TRAVEL
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WELDING - Arc Welding A
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« Arc welding uses electric current to create heat and melt metal

Electrode holder

Ground X\

Ground Clamp
Cable

Electrode cable
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WELDING - Gas Welding A
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« Gas welding uses a flame to heat and join materials

Welding
Torch Pressure Regulators

Weld Joint

Formatlon\ / Needle Valves

Oxygen Cylinder
P e
Work Piece Fuel Gas Cylinder
(Black)

Gas Welding
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WELDING - Use in Practice A
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* Welding creates strong permanent joints
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Butt joint Edge joint Lap joint Tee joint Eomrlolit
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Weld Metal Weld Metal

. I gIZDECH SmartAgri Cambodia: Advancing Sustainable Agriculture in Battambang czu of Lite S0



SOLDERING A
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 Soldering joins materials using a low melting filler metal

Heat Part _Add Continue.  LetCool
and Pad Solder Heating Don’t Blow!
2-3 sec. 1-2 sec.

At start, and every few connections: clean tip >
of iron on damp sponge, apply thin layer of solder (@ R0EES

& @uin@y’

Perfect! Much  Enough  joo  Much ‘Short
Solder Solder Heat
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SOLDERING - Characteristics Qo’/
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* The base material is not melted during soldering
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SOLDERING - Typical Use suARTAGH:
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» Used for small parts and electrical connections
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ADHESIVE BONDING suazTacH
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« Adhesives join materials without heat or mechanical fasteners

Simple Simple

Beveled Beveled

Radiused Radiused
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Double taper Double
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Increased thickness Beveled
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ADHESIVE BONDING - Use In Repairs -
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« Adhesive bonding is used for quick or emergency repairs
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ADHESIVE BONDING - Limitations
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» Adhesive joints are usually weaker than mechanical or welded

joints

Difference
Feature Thermal Bonding Laser welding Adhesive bonding
o Use heat to melt materials|Use laser focus to heat Use adhesive to bond
Principle

and join

materials and form welds

materials together

Applicable materials

Thermoplastic materials,
Tubes containing some
metal

Various materials
(including metals and
plastics)

Various materials
(plastics, metals,
ceramics)

Strength

Usually high

Usually high

Generally low, dependent
on adhesive type

Operating temperature

High temperature

High temperature

Normal or low
temperature

Equipment cost

Relatively low cost

High equipment cost

Low cost

Curing time

Immediate curing

Immediate curing

May require longer curing
time

Operation complexity

Relatively simple

operation

Requires professional
skills and equipment

Simple operation
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