
Zhejiang Zhenbo Precision Machinery Co.,Ltd

Plastic Joining Artical

by CNZHENBO | MP Sonic

Instruction

by Alex Lee

28-02-2-22

NO. MP220228001-USW



2

Main Parameters of ultrasonic Welding : welding time, holding time, pressure, energy, amplitude, welding depths, etc.

Ultrasonic welding, including ultrasonic plastic welding & metal, means

applied a ultrasonic generator which is as a power supply of ultrasonic

system to convert supplied electric in low frequency, such as 220V or

380V, to the ultrasonic frequency, normally 15KHz to 70KHz, and

supplies to ultrasonic transducer which also called as converter, by

which the electrical energy is transfer into mechanism oscillation energy

to work on work-pieces and case the internal oscillation and friction

between molecules of material to generate heat and melt material, by

which the molten material at the contacting area infiltrate into each

other and stick together to form welding. Here, please be note that

normally we do not finish through working transducer directly to work-

pieces, because the wave from transducer is very short whose

oscillation power is not enough to melt material, but it requests booster

and horn (also called as sonotrode) to enhance the wave amplitude and

work on work-pieces by a ultrasonic horn.
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The Critical Parameters for Welding
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The critical parameters of ultrasonic welding including time, amplitude and pressure affects welding

performance the mostly, which can be referred as below illustration.
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Energy director means the ultrasonic welding rib, which can make it easy focus ultrasonic 

energy to case material melting in short time. It case material displacement by molten 

thermoplastic material to form bonding.
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Butt Joint Design is mostly applied for ultrasonic welding with no high requirement. It is with 

advantages of simple design complex and small space requested.
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A B C
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This kinds of joint design provide better welding strength, air-tightness and material flash prevention than butt welding design, because the 

material displacement is kept inside of jointing area achieve more bonding at welding area.
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0.13～0.29 75 μm

0.30～0.44 115 μm

0.45 or more 150 μm

Tooth

For some part ultrasonic welding, especially for some challenging material, it request energy direction design on the welding surface of the 

other plastic part half against the welding rib, for better friction by ultrasonic oscillation to generator heating energy and material melting.
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Angle 3～ 5 °

3.0

1.5

0.6
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By tongue & groove joint design, the material 

displacement achieves the best welding strength 

and airtightness. And it is mostly applied for: A. 

Self-assembly; B. Flash prevention at both inner 

side and outer side.
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Maximum Part

Dimension

Interference per Side

(Range)

Part Dimension

Tolerance

Less than 0.75”

(18mm)

0.008” to 0.012”

(0.2 to 0.3mm)

+ 0.001”

(+ 0.025mm)

0.75” to 1.50”

(18-35mm)

0.012” to 0.016”

(0.3 to 0.4mm)

+ 0.002”

(+ 0.050mm)

Greater than 1.50”

(35mm)

0.016” to 0.020”

(0.4 to 0.5mm)

+ 0.003” 

(+ 0.075mm)

45 °

2.0

≥0.8

0.05

0.4 0.8

0.8

0.4

0.03

Shear joint design normally is recommended for parts 

welding square corners or rectangular design, whose 

space is limited to tongue & groove design. It requests 

support at welding area in strength.
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This kinds of design mostly for large welding with high 

requirement in hermetic seal and welding strength when limited 

space for welding design.

This kinds of design requests high injection precision.
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Before                               After 

2 D

0.5 D
1.6 D

Standard Profile

D = Stud diameter

Horn Tip

Before                               After 

D = Stud diameter

0.6 D

1.5 D

0.25 D

Low Profile Stake

D/2

Horn Tip
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Before                                After 

D = Stud diameter

2.1 

D

0.5 

D
2 D

0.5 

D

Before                               After 

D = Stud diameter

1.5 

D

0.25 

D

Hollow Stake
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Before                                                      After
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None Cavity Tip Design
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Plastic Part

Metal Threaded

D≤1/4”－1000W

D ≤1/2”－2000W

Metric

threaded

bushing 
Length

(mm)

Diameter (mm)  Insertion hole 

(mm) (rec.value)

Threaded 

bush
D1 D2

M3 5.8 3.9 4.7 4.0

M4 8.2 5.5 6.3 5.6

M5 9.5 6.3 7.1 6.4

M6 12.7 7.9 8.7 8.0

M8 12.7 9.5 10.2 9.6
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Gate Area

Tangent Melt 

Zone Localized

Smooth Gate Area

0.080 inch

(2.03 mm)
0.080 inch

(2.03 mm)

0.080 inch

(2.03 mm)

Good design Poor design

Gate Size
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Thanks

Tel :+86-577-61517751

Fax :+86-577-61517750

Mob:+86 15918523336

Email :alex.lee@mp-sonic.com; alexlee2696@163.com

Add :No.289, Weiqi Road, Yueqing Economic 

Development Zone, Wenzhou, China
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