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Ultrasonic welding, including ultrasonic plastic welding & metal, means Control
applied a ultrasonic generator which is as a power supply of ultrasonic System
system to convert supplied electric in low frequency, such as 220V or Converter: converts
electric energy into
380V, to the ultrasonic frequency, normally 15KHz to 70KHz, and CEllien
15~70KHz
supplies to ultrasonic transducer which also called as converter, by Electric
which the electrical energy is transfer into mechanism oscillation energy 3 :
) - . o il | it Ultrasonic
to work on work-pieces and case the internal oscillation and friction Booster: enlarges
. . Oscillation Amplitude Generator
between molecules of material to generate heat and melt material, by
which the molten material at the contacting area infiltrate into each

Booster: enlarges
Oscillation Amplitude
and works on work-

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 220V, AC,
oscillation power is not enough to melt material, but it requests booster [ Work-piece 50/60Hz
and horn (also called as sonotrode) to enhance the wave amplitude and

. . Work-piece
work on work-pieces by a ultrasonic horn. [ Base Tooling
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Main Parameters of ultrasonic Welding : welding time, holding time, pressure, energy, amplitude, welding depths, etc. |
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Ultrasonic Plastic Welding--The Critical Parameters for Welding

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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’ Ultrasonic Plastic Joint Design—Butt Joint Design CNZHENBO MP Sonic

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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Before Welding After Welding
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(0.30)
(0.6)
: (0.5)

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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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.

Spark Pattern

i <::| Tooth
felding Robs Height  Pattern Depth
0.13~0.29 75 pm
8132~o?'fn40re 1},?, ﬂm i Tooth Depth ~ Welding Rib Height * 60°
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3.0

Angle 3~5°

| ' 15 By tongue & groove joint design, the material

' displacement achieves the best welding strength
1 and airtightness. And it is mostly applied for: A.
Self-assembly; B. Flash prevention at both inner

0.6 side and outer side.
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Maximum Part

Interference per Side

Part Dimension

Dimension (Range) Tolerance
Less than 0.75” 0.008” to 0.012” +0.001”
(18mm) (0.2 to 0.3mm) (+ 0.025mm)
0.75" to 1.50” 0.012” to 0.016” +0.002”
(18-35mm) (0.3 to 0.4mm) (+ 0.050mm)
Greater than 1.50” 0.016” to 0.020” +0.003”
(35mm) (0.4 to 0.5mm) (+ 0.075mm)
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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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’ Ultrasonic Plastic Welding—Variated Shear Joint Design CNZHENBO | MP Sonic

0.25

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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’ Ultrasonic Stacking Design CNZHENSO = MP Sonic

Standard Profile Low Profile Stake

D/2

Horn Tip

Before After

D2

Before After

D)2
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’ Ultrasonic Plastic Welding CNZHENSO = MP Sonic

Hollow Stake

Rl

Before After
D = Stud diameter

Before After

D = Stud diameter
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None Cavity Tip Design

D>0. 5

L
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0.3-0.80
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Before After
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} Ultrasonic Plastic Spot Welding CNZHENBO | MP Sonic
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Ultrasonic Insertion

DH0. 015"
M., 04"

Metal Threaded

Plastic Part

D<1/4”—1000W
D <1/2”—2000W
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Metric bushing Diameter (mm) Insertion hole Threaded
Length
threaded g (mm) (rec.value) bush
(mm) D1 D2
M3 5.8 3.9 4.7 4.0
D2
M4 8.2 55 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 D1,
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’ Injection Gate Ultrasonic Cutting CNZHENBO | MP Sonic

Good design Poor design

S
i D N

<+—Tangent Melt
Zone Localized

Smooth Gate Area

m Gate Size 0.080 inch
(2.03 mm)

] 0.080 inch
0.080 inch (2.03 mm) ‘

|< > | (2.03 mm) ‘
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Hot-plate }

PRPPOSED WELDING METHOD
THERMOPLASTICS 1REET A Near filed Far filed Spot On coptact On contact Vibration Radio Freq.

Inserting Staking Non-contact 25 E=2 7]

welding welding - welding . ) -
BOEE | EEFRE \FEEES ol 12 iz Jreyed Low L High temp. TfERR

Acrylic/Styrene/Acrylonitrile(ASA) R - 2% - AW 2-3 2A 2 2 2 2-3 &l 3 2 2 4
Acrylonireile/Butadiene/tyrene(ABS) ?gfﬁﬁ;fﬁ - EZE 1 1A 1-2 1 1 1-2 2 3 2 1-2 4
Cellulose Acetate(CA) £TifE 2 2-3A 2 23 2 3-4 3-4 34 2 2 3-4
Methacrylate(Acrylic)(PMMA) PEAMHmEESE (XA ) 1-2 1 1-24 1-2 2 2 2 1 2-3 2-3 2 3-4
PA-Blends ERREEY 3 (] 3-4 A 3-4 3-4 3-4 2 3-4 & 2 2-3 4
PC-ABS-Blends PC/ABS JE&Y 2-3 =5 3A 3-4 3 2-3 2 3 & 2
PC-ABT-Blends PC/ABT iB&% 2-3 34N 3-4 3-4 2-3 2 S 8 2
Polyacetal(POM) FEERE (FEWM) z 2@ 2-3 2-3 2-3 1-2 2 2 2 4
polyamide(Nylon 6) E# 6 2-3 2-3@ 23 2-3 2-3 3-4 3-4 23 72 -2 3-4
polyamide(Nylon 6/6) B} 6/6 2-2 2-3& 2-3 ) & 2-3 2 2-3 1-2 2 3-4
polyamide-Copolymer(Nylon 6-3-T) el 6-3-T 2 2 2 2 2 2-3 5 3 2 2 3-4
Ploybutylene terephthalate(PET) B TIEEE R 23@ 2 2-3 2-3 3-4 3 3 2 2 4
1foils
IOsE EXAR
Polycarbonate(PC) RS (PR ) 2 2A 2 2 2 2-3 2-3 2 2 1-2 4
Ploybutylene(PE) ROH (FREZ) 3 4 3 3 2 1 2 3 3 2 4
Ploybutylene terephthalate(PET) RZEEEE (ER5E) 3m‘¥g{fm 23@ 23 3 3 34 3 3 2 2 4
1foils 4
hosE SRR
Ploybutylene oxide(PPO) EERAILE 2 2A 2-3 2-3 2-3 2 = 2 4
Ploybutylene sulifide(PPS) AR 2 2F 2 2 2 3 3 2 4
Ploybutylene (PP) A (BITR) 3 4 2 1 2 3 2 4
Ploystyrene(PS) FEIES (RER) 1 1A 1 1 1 1 2 3 2 1-2 4
Ploysulfone(PSO) E{m. 2 2 2-3 2-3 2 2-3 2-3 € 3 2 2 4
Ployvinyl chioride(PVC) RRZE Sl 3A 23 2.3 2.3 12 3 34 2.3 2 1
PP-EPDM-Blends PP/EPDM ;2&47 3 34n 2-3 2-3 2 2 2-3 23 2 2 4
PPO-Blends RELTEEREY Rt 344 3-4 34 3 2 2-3 2-3 2 2 4
Styrene/Butadiene(SB) B -T M 1 1A 2 2 1 3 3 3 2 1-2 4

List o;gSyrnbols FSHFE: 1=very good EFLF 2=good BiF 3=limited i¥7] 4d=not possible ~~A]§E
t.

=Exhaust fan recommended EUINHFSE
/\ =Ehergy director recommended BEiVISEEMIELE
=Knurl faced horn recommended 2 3UESLFEAEIELDL
[# =Shear joint recommended iV iEmE&E I

* Hot plate temperature up to 290°C, Heat platens incontact with parts to be welded. AHCREIAZE] 290°C, HIRES T .

** Hot plate temperature above 290°C, many applications with temperature ranges above 340°C ,Heat platens incontact with parts to be welded. FAHGREETE 290°CRL £, ARES T A, RERLFFMERALY 340° CEERE .
= Temperature ranges from 400°C to 650°C .NO contact between heat platens and parts to be welded. A #RETE 400°C -650°C, ARk S THEA~FEfd .
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Thanks

Tel :+86-577-61517751
Fax :+86-577-61517750
Mob:+86 15918523336
Email :alex.lee@mp-sonic.com; alexlee2696@168,com
Add :No0.289, Weigi Road, Yueqing Economic
Development Zone, Wenzhou, China
Web:www.cnzhenbo.com; www.mp-sonic.cn
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