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Hybrid High-frequency Welder

wahynd

oM AT < TS A VTN A CHmATEN OSHFC Clit

High-quality Welding with a BeautifukFinish
and Superb Strength B
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Ultra-high Precision and Stability — Vital to
High-frequency Welding Technology Required Today
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Standard Type
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Yamamoto Vinita's hybrid high-frequency welders comprise five standard systems.
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Safety System Provides safe and secure operation.
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Auto-tuning System Automates various high-frequency
The Yamamoto Vinita g FIFINRIVIRAT L BEEZES EL

Standard Touch Panel System Enables higher operal
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High-sensitivity Spark Cutoff System
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Enables higher precision heating in hybrid heaters.
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"Super Control" Type
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The basic technology of the hybrid high-frequency welder is utiliz
enhance welding quality.
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High-frequency "Super Control" Improwv sponse speed of auto-tuning 20-fold.

BEREAN—=JEHYAT DB A — REESICEEL

Ultra High-sensitivity Spark Cuto Ensures even faster cutoff speeds when sparks are generated.

Towards Higher Quality
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A transistor oscillation power amplifier com
adopted. The stable frequency oscillated
utilized to ensure highly efficient w
Towards Further possibilities for high-frequen
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different from that used so far is

is amplifier and the frequency output are
. Technical innovation such as this presents new

ing.

TechnicmI
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Servo Drive System Enables a wide variety of pressing states. |

Total Welding Management System Enables higher grade quality control.
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What Is "High-frequency Welding?"
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When plastic material, film sheet, or other electrical insulator is subjected to an electrical field having strong
high frequency - a type of electric wave — collision, vibration and friction occur inside the substance at the
atomic level. This, in turn, causes self-heating, which bonds and welds film.
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Calorific Power Generated by Microwave Dielectric Heating
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Calorific power (P) generated by dielectric heating
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Physical Properties of Thermoplastic Resins

WFEBE ()&

(er-tand) . BF8E (E?) [CHEAILE T,

R-1F NARNEHRADTEETSAF VI OYPRETT O ERE
CEFREZE—ELLBE ERRHEDEVIEEMRIH

HENET,

RO TS IAF v I DY

FEHIEKRAE (tand) DFETHDIBRFHH

b OB MEWEE | SEEc | FEARnS | BEAFRH

(cal/gC) (©) (1MHz) (1MHz) e-tand

Specific Heat | Thermal Deformation | Dielectric Constant| Dielectric Power Factor Loss Factor

Temperature

RUIREE=—)L PVC 0.3~0.5 60~80 3.5~4.5 0.09~0.10 0.315~0.45
RUIFLY PE 0.55 41~49 2.3 <0.0005 <0.0012
RUPER(Fr0OY) PA (Nylon) 0.40 182 4.0~4.7 0.04~0.13 0.16~0.611
RUDLS Y PU 1.20~1.21 60 3.5~3.9 0.02~0.04 0.07~0.156
RUT7OELY PP 0.46 57~63 2.2~2.6 0.0005~0.0018 0.0047
RUZFO—)L PS 0.32 71~99 2.4~2.65 | 0.0001~0.0003 0.00079
RUTZT )L PET 1.0~1.46 60~204 2.8~4.1 0.006~0.026 0.0168~0.11
K7 E5—)b POM 0.35 170 3.7 0.004 0.0148
J1/—)L(R=954K) PF (Bakelite) 0.30~0.35 127~171 4.5~6.0 0.04~0.06 0.36
U7 UF 0.40 127~143 6.0~8.0 0.028~0.032 0.256
TIiRF EP 0.25 121~260 3.3~4.0 0.03~0.05 0.2
ABS ABS 0.37~0.40 =L 2.8~3.0 0.007~0.026 0.078
R Air - = 1 0 0
K(15C) Water (15°C) 1 — 8.2 0.03 2.46
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How High-frequency Welding Works
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Controlling Welding Quality
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Welding quality is determined by a combination of three key elements - high frequency power control, time
and pressure. So, improving the precision of overall control of these elements means improving welding
quality. Yamamoto Vinita provides a system that integrates power control, pressure control and time control
to ensure consistently high-quality welding.

JN\D—3> bO-)b
Power

Time Pressure
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IN\D=3> bO=Jb Power Control
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Flexible control of high frequency output is a Yamamoto Vinita original technology. Customers-can
choose the optimum control pattern according to the type and shape of film to be welded and the
application the welded film is to be used for.

Power control involves both hybrid heating of the high-frequency metal molds by a heater and
cooling by forced air. Yamamoto Vinita has a proven track record and extensive experience in all
stages of production that require high-precision control.
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Welding involves three important factors — balance must be maintained between the high-frequency
metal molds (electrodes), the density of the heated object located between the high-frequency
metal molds must be constant, and the thickness of the film must be regulated to the required
uniform value. Cooling and curing by maintaining pressure for a fixed time after stopping high
frequency output also are key factors, too.

Yamamoto Vinita provides an evolved servo drive system to ensure that torque and welded film
thickness can be accurately controlled and linearly monitored.

L3d>bO=)b Time Control
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On welders, the high frequency output-time and.cooling time must be controlled, and power and
pressure must be linked to control timing. Heating power is‘determined by multiplying power by
time. Yamamoto Vinita welders incorporate a technology for freely controlling even the speed at
which preset output is reached to ensure stable welding quality on a variety of films.
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Standard Type
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Hybrid high-frequency welders perform welding using hybrid heating by high frequency and a heater. These welders
incorporate the following five distinct functional systems to ensure that various adjustments can be made with ease

and that strength is stable after welding. Customers will find that this new standard in welders offers new levels of
safe and secure welding.

BERAY AT L Auto-tuning System
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Conventional current analog control has taken a great leap forward in the
AUTO-TUNING form of digital current control. This new auto-tuning system allows the

welder to be set to any current value and controls even the meter rise speed
to ensure stable strength after welding.

FYFINRIVY AT L Touch Panel System
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TOUCH PANEL The touch panel control system has been designed for simpler and
easier-to-understand operation, and allows the operator to perform a wide
range of functions with ease. All operation menus are arranged at one central
position on the panel and are operated by touching buttons to make input of
processing conditions and other operations easier.
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DIGITAL TEMPERATURE EEREFREEEZERELE L.
CONTROL SYSTEM
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Our welders incorporate industry-first digital technology for controlling
heater temperature. With conventional temperature control, variations of
more than +10°C in the temperature range could not be avoided.

This system, however, realizes high-precision temperature control with a
minimal variance of less than +1°C.

BREEXIN—2i8E X5 Ls High-sensitivity Spark Cutoff System
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HIGH-SENSITIVITY 2 AP =
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This system instantly cuts off sparks that sometimes occur at the
high-frequency metal molds or on the oscillation circuit to minimize damage
to welded film and the metal molds.

T—JF 1Y AF L Safety System
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This is a Yamamoto Vinita original safety mechanism. On the air-operated
type, the non-pressurizing space can be set, while, on the servo drive type, a
torque sensor functions to ensure a safe and secure working environment.



Yamamoto Vinita Original Technology

Our original technology controls and supports welding quality throughout the compete range of

hybrid high-frequency welders.
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"Super Control" Type
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This type offers welding conditions ideal for processing medical and other products that require high-precision welding
quality. It utilizes a high-precision matching unit to achieve response speeds 20 times faster than in conventional control
systems and high-frequency output. And, naturally, the right response can be provided for sparks by high-speed cutoff

of about 1/10 that of standard types.
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How "Super Control" Works
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High-frequency "Super Control"

HIGHT-FREQUENCY
"SUPER CONTROL"
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In the control of high-frequency output (power control), bringing the
monitor line (actual measured values) closer more accurately to the
desired preset line, as shown in the figure on the left, means that
variances in welding quality can be suppressed to increase output

uniformity. This is enabled by a new type of automatic tuning, the
high-precision matching unit.
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Ultra High-sensitivity Spark Cutoff
System

ULTRA HIGH-SENSITIVITY
SPARK CUTOFF
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In controlling high frequency, sparks are a problem that must be
confronted head on. Sparks are generated when a high-frequency
voltage exceeding the withstand voltage of the material to be heated
is applied to that material. Even supposing that metal or other foreign
matter is mixed in with that material, damage from sparks that are
generated must be kept to a minimum since that foreign matter

causes sparks. The ultra high-sensitivity spark cutoff system
performs this role.
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A New Stage in the Evolution of Yamamoto Vinita Original Technology
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Transistor Oscillation Type
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This type offers the very highest in high-frequency output control systems. Feedback control for controlling the ideal
forwarding wave and reflected wave provides a new dimension of efficiency and welding stability performance.
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Block Diagram of Transistor Oscillation Amplifier Unit
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Features

@ aVINI K compact
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The unit is both lightweight and compact. 100V power supply also
can be used.

@ SRETTHE  separable

BR-RIRSEES - BEBEOBZET —JIVERL. D BEERBN AT T .
L1 7IRDBEHENLNADET .

The power supply/oscillator module and matching unit/electrode
module are connected by a cable so that they can be separated
whenever required to create a more flexible layout.

@1%'55%%373 U No Waiting Time

FHRAECRIBFRIRETT,

Preheating is not required, allowing the unit to be started immediately.

@15*17’:)‘77_'7'71 Outstanding Maintenance

SV IRE DERIFHFKAMTY

Transistors with a semi-permanent service life are used.

@ SRETENELZLEN High-precision, High-efficiency Output
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High heating efficiency is ensured since reflective electrical power
is suppressed. Direct control of high-frequency electrical power
ensures that the target electrical power (heating power) can be
repeatedly achieved at high precision.

@ ZIN—2Z#lfHl spark Control
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Welding of products with film or metal objects, which are prone to

generate sparks, along their periphery and moisture-coated film
also are possible.
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Control on Transistor Oscillation Type
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Transistor Type
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B SEE/IN\A Uy RO )Y —HEER Comparison of High-frequency Hybrid Welder Types
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Standard Type Super Control Type Transistor Type
FHIRITT EFEICLDEmMFER BEFEICLDEMFER fthEIFEHR OKRE=EF)
Oscillation Method Self-excitation oscillation by electron tube | Self-excitation oscillation by electron tube Transistor crystal oscillation
A EE 50 P REE AT SRR ARSTEFHIEHZ
Output Control Method Anode electric current auto-tuning Anode electric current auto-tuning Incident/reflective electrical power control
FYFINRIVIRT I
Touch Panel System O O ©
@3&-9— +&Eim O Upper electrode +&Eim O Upper electrode +ET @ Upper electrode
Hybrid Heater TEHE @ Lower electrode TEIR @ Lower electrode ERE @ Lower electrode
FI5RAYAT s o o ®
Digital Temperature Control System
Lzl cpal
Forced Air Cooling ® ® [ ]
AIN—=D1RE BREZ/N\—JOR BERER/(—IEES BRREXR/\—IEE
Spark Protection High-sensitivity spark cutoff circuit Ultra high-sensitivity spark cutoff circuit | Ultra high-sensitivity spark cutoff circuit
LA 7ODEBRE - - s ETAL
Flexible Layout @ (SEEFTHE Separable)
=zl = . .

%gg‘%ﬁﬁg Range O O (B EXI ity High speed-compatible)
SRR = ) )
mgjﬁfgquiﬁgyigstage Setting O O (BT High speed-compatible) ]
— 3
EEIRRE
Electrode Switching Unit ® ® ]
~—%)LREEE
Total Welding Management ® L ]
Y—ikRSA T
Servo Drive L L [ ]
T—T5 #EE
Safety Functions O O @)

O [FEERFEZEARELFYT O: Provided as standard
@ (FF TaxInalaE @: Can be optionally supported
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Optional Type

O B=RKRSAL TV AT L Servo Drive System
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Adoption of a precision servo drive mechanism has been achieved as a result of an
original technology for reducing electromagnetic noise. Since position can now be
precisely controlled, the product thickness after welding can be set in 0.1 mm increments.
The safety mechanism can also be supported since transitions in pressure applied to film,
HY—IRRSA TIAT L sheet and other materials are monitored to control position and torque.

Servo Drive System

SRR

2zl O b= IiBEEEY AT A Total Welding Management System
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This system graphically displays the high-frequency output curve, pressure curve, tuning
positions, and transition of the reflected wave in a one-shot welding cycle, as shown in the
plot on the left, to manage welding.
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The illustration to the left here shows the equipment configuration of
this system. The welding control graph data is collected on the PC
connected to the management network at each single shot. This
system can detect errors and save past data for analysis later on.
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Welding Control
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Total Welding Management Network



NTUy RERKED IV —

MEDICAL
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Higher high-frequency control technology is required in product
manufacturing processes related to human life.
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Automatic Bag-making System

Hybrid High-frequency Welder
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High-frequency welding technology is utilized in
welding PVC film and PU film used in air bags, beds,
and fluid transfusion, blood transfusion and other
medical bags. Naturally, the medical industry demands
high-grade welding stability and repeatability. On top of
this, Yamamoto Vinita provides customers with a
thorough system of welding quality control.
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Port/Periphery Simultaneous Welding
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Phase Types during Port Welding
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Flexible Phase Layout
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Servo Drive System
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N Uy RGEKED IV — Hybrid High-frequency Welder
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Heating processes using the environmentally friendly high frequency
electrical energy will further evolve and advance the ongoing
development of eco-cars, typified by hybrid cars and electric automobiles.
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AUTOMORBILE INTERIORS & EXTERIORS

Automobiles today require both "livability" as well as
a fashionable touch. High-frequency welding is being
put to effective use as a technology for welding
automobile interiors to high functional quality.
High-frequency welding ensures a durable but also
good-looking finish on canvas tops and door trims,
sun visor sheets, floor mats, and other interior fittings.
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Double-headed Type
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Car Mat Heel Pad Welding Technology

BEN—AY—NE

INME

(el

PEBEOBBICLOTEBINTICEMREZE
MATARRE T BRIRZEIINULE I o FIRNZ
MRICKDT7 IV IRBIFERIRFERDEID
[ELLTBEN—AY—NENECIFADETL
THEAERE150~170CEEX TEE
UCBESNE D,

BOLESOHVES—ME -

2R —/\—a> hO—)b
2-stage "Super Control"
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Left-right Sliding Type
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N TVUy RGEAREY IV — Hybrid High-frequency Welder
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What we can offer our sector of industry is "Improved Serviceability"
and "Improved Usability"
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STATIONERY & CONVEYOR BELTS

In the stationery industry, the mainstream film used is
PVC film, and high-frequency welding technology has
been applied to this type of film for more than 50 years
now. Yamamoto Vinita is responding to changing market
requirements for more environmentally friendly
solutions, for example, use of olefin film in place of PVC
film, with its range of hybrid high-frequency welders.
This standard range of welders features higher quality
welding by hybrid heating using a heater and high

frequency.
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Types of Film Product Applications
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Olefin film pen cases, other stationery goods
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Ethylene-vinyl acetate fil
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Polyethylene terephthalate film 100! packing bags
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Other thermoplastic films Other various types of cases
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Technology for Intentionally Controlling Heating Progression
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High-frequency Electrode Switching . AAX=T2)
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Control by Cooling Method and Means
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Name Model High-frequency Output Input Oscillation Frequency Machine Size
Sals Hoya e e 1l YT0-3.5/7-EB 3.5kW/7kW 25KVA 40.46(41.14) MHz 5136x2147xH1900
gl e 2| PLASEST-8XD 8KW 16KVA 40.46 (41.14) MHz 1200x3085xH2278
B et 7 8 YO-5ANW 5KW 8KVA 40.46 (41.14) MHz 1800x1220xH1595
s el 4 YPO-25P 25kW 50KVA 27.12MHz 4800%2560xH2000
L2 ol i 5| PLASEST-7SD 7KW 13kVA 40.46(41.14) MHz 1203x1755%H1514
et e L A 6 YPO-10CR 10kW 20KVA 27.12MHz 3450x3715xH2375
oMLz 17 71 YPO-7C-BL 7KW 13KVA 27.12MHz 1350x1780xH2510
EAAvatRl b ied 8 PLASEST-5RC 5kW 9KVA 40.46 (41.14) MHz 943x1070xH1305
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1 YTO-3.5/7-EB . 2 PLASEST—BXD 3 YO-5ANW “I 4 YPO-7S 5| PLASEST-7SD + 6 YPO-10CR 7 YPO-7C-BL 8 PLASES‘:'-SHC
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High-frequency control
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A Thorough Response From Joint Development
with Customers through to Customer Support
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At Yamamoto Vinita, we have in place a system that ensures that our
sales, engineering and production departments can each function
speedily and reliably in response to customers' specific requirements.
Our mission is to discover how to apply special heating utilizing
electric waves — our own original technology - to actualize automation
and customize concepts. Our enhanced after-sales service and
support have earned us top marks as the leader in our sector of
industry.
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http://www.vinita.co.jp
EEETY /) EE 45 ))—T H.FTECHNOLOGY, SALES ENGINEERING GROUP 2
T543-0002 TEL.06(6771)0606 (K{X&K)

[ ZN #, KBRMXEFX EHETHS-12
Head Office  E-mail : techno@vinita.co.jp

ORREXEF, RRMBARX=#1THS-8
Tokyo Office

OLHEESF  BHEMAREOARTITH7-1
Nagoya Office
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Yao Factory

FAX.06(6771)6898

T111-0055 TEL.03(3861)0437(1%)
FAX.03(3861)0438

T451-0062 TEL.052(521)7571(%)
FAX.052(531)3822

T581-0075 TEL.072(991)3601({X)
FAX.072(991)0509

YAMAMOTO VINITA CO., LTD.
Head Office : 6-3-12, Ueshio, Tennoji-ku, Osaka 543-0002, Japan.
Tel No.: +81-6-6771-0606 Fax No.:+81-6-6771-6898
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