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Thanks for your purchase of this series of welder products! This series of products are safe,
reliable, firm, durable, convenient to maintain, and capable of greatly raising the welding
productivity. This user’'s manual contains important information on use, maintenance and safety
of the product. See technical parameters of the equipment in Technical Parameter in this manual.
Please go through this manual for the first use. In order to ensure the personal safety of the
operator and the safety of the working environment, please read the safety attentions in this
manual carefully, and operate according to the instructions.

DECLARATION

Hereby we declare that these machines are manufactured according to relevant standards of

China and relevant international standards, and meets IEC60974-1 international safety standard.

Relevant design plans and manufacturing technologies of this product are patented.

Operate after reading this manual carefully.

1. Information in this manual is accurate and complete. The company will not be responsible for
any mistakes and omissions due to the operation out of this manual.

2. The contents of this manual may be revised without prior notice and without obligation.

3. Though contents in this manual have been carefully checked, inaccuracies might have
occurred. For any inaccuracy, please contact us.

4. This manual was released in November 2021

Notes:
To avoid loss and personal injury, please be careful with the parts with “NOTE!”.
Go through these chapters and articles, and operate according to this manual.
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1. SAFETY

Welding may result in injury to you and others, so please implement protection during welding.
See more details in Safety Protection Guidebook for Operator which meets the requirements to
manufactures on accident prevention.

Operate this equipment by trained professional
only!

® Use welding labor protection supplies with
approval of safety supervisory authority.

®  Operators must be the special workers with valid
work permits of “Metal Welding (Gas Cutting)
Operation”.

® Do not maintain and repair welder with power.

Electric shock-may result in serious injury or even
death!

® |Install grounding device according to application
standard.

) Do not touch live parts with naked skin, wet gloves
or wet clothes.

® Be sure you are insulated from ground and
workpiece.

® Confirm the safety of your working position.

Smoke-may be harmful to your health!

® Keep your head away from the smoke to avoid
inhalation of waste gas in welding.

®  Keep the working environment well ventilated with
exhaust or ventilation equipment when welding.

Arc radiation-may hurt your eyes and burn your
skin!
®  Use proper welding mask and wear protective
clothing to protect your eyes and body.
® Use proper mask or curtain to protect onlooker
from being injured.

=N Improper use and operation may result in fire or explosion
j:" y ® \Weldi k Itin fi I k

PP o, elding spark may result in fire, so please make ensure
there are no inflammables near the welding position,
and pay attention to fire safety.

®  Ensure there is fire extinguisher nearby, and make
sure someone has been trained to operate the fire
extinguisher.

® Do not weld closed container.

® Do not use this machine for pipe thawing.




Hot workpiece can cause severe scald.

® Do not touch hot workpiece with bare hands.

®  Cool the welding torch for a while after
continuously working.

“@";\ Exce.sswe noise does great harm to people’s
" /"\7?3 hearing.
S/ = -
A=/ ®  Wear ear covers or other hearing protectors when

welding.
®  Give warning to onlooker that noise may be
potentially hazardous to hearing.
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Moving parts may injure your body.

® Please keep away from moving parts (like fan).

) Each door, panel, cover, baffle plate, and
protective device the like should be closed and
located correctly.

Seek professional support when trouble strikes.

® When trouble strikes in installation and operation,
please inspect according to related contents in
this manual.

®  If you still cannot understand fully, or you still
cannot solve the problem, please contact the
dealer or the service center to obtain professional
support.

Magnetic field can make cardiac pacemaker a bit
wonky.
®  People with cardiac pacemaker should stay away
:q - from the welding spot without first talking to a
oVe, doctor.
Y

2. SYMBOL EXPLANATION

Matters to be noticed in operation |l.lJ

ﬁ Objects to be specially described
ﬁ It is prohibited to dispose the electrical waste together with other common
I

and pointed out

wastes. Please protect the environment.



3. PRODUCT OVERVIEW

Unique electric structure and air channel design in this 5 PR
series of machines can speed up the heat rejection of the ‘
power device as well as improving the duty cycles of the ) |
machines. The unique heat rejection efficiency of the air N
channel can effectively prevent the power devices and I
control circuits from being damaged by the dust absorbed i
by the fan, and the reliability of the machine is greatly ¢
improved thereby.

D: Not every piece of machine has the same design.
Differences may exist upon customers’
requirements.

4. FUNCTION OVERVIEW
» Various function designs
€ Hot start arc ignition function: make the arc ignition in MMA welding easier and more
reliable.
€ Self-adaptive arc force technology: obviously improve the performance of the
machine in long-cable welding and contribute to long-distance welding.
5. PERFORMANCE CHARACTERISTICS
»  Advanced IGBT inverter technology
€ Inverting frequency of 52KHz/42KHz greatly reduces the volume and weight of the
welder.
€ Great reduction in magnetic and resistance loss obviously enhances the welding
efficiency and energy saving effect.
€ Working frequency is beyond audiorange , which almost eliminates noise pollution.
» Leading control mode
€4 Advanced control technology meets various welding applications and greatly
improves the welding performance.
€ It can be widely used in acid and basic electrode welding.
€ Easy arc starting, less spatter, stable current and good shaping.
» Nice shape and structure design
¢ Front and rear panels in shape of streamline make the whole shape nicer.
€ Excellent insulating property.
€ Waterproof, antistatic and anticorrosion.
6. ORDER INFORMATION

Fig. 1

Model Function Configuration
MMA-180 S
MMA-200 S Hot start arc ignition,

self-adaptive arc force, Anti-stick
MMA-220 S

options: display meter, Lift-TIG, VRD
MMA-250 S

Hot start arc ignition,
MMA-200 S MINI

self-adaptive arc force, Anti-stick
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7. TECHNICAL PARAMETERS

Model

Technical Unit

Parameter MMA-180S | MMA-200S | MMA-220S | MMA-250 S | MMA-200S
MINI

Rated

input \" AC230Vx+15% 50/60HZ

voltage

Rated input | KV | , 6.1 7.1 9.2 6.5

power A

Welding A 20~ 120 20~ 140 20~ 160 20~ 200 20~ 150

current V |20~ 248 |20~256 |20~264 |208~28 |20~26

range

Rated duty 25 % 25 % 20% 20% 20 %

cycle

No-load v |62 62 62 62 62

voltage

Overall 85% 85% 85% 85% 85%

efficiency

Housing

protection IP21S IP21S IP21S IP21S IP21S

grade

Power factor cos0.7 cos0.7 cos0.7 cos@0.7 cos¢0.7

Insulation H H H H H

grade

Standard EN60974-1 | EN60974-1 | EN60974-1 | EN60974-1 | EN60974-1

Noise db <70 <70 <70 <70 <70

Siz with 313*133*25 | 353*133*25 | 353*133*25 | 388*133*25 | 305*112*19

handl | mm

e ? 8 8 8 8 0

Applicable mm | 1.0~5.0

electrode

“T”- under the environment temperature of 40°C

“@”- Not every piece of machine has the same design. Differences may exist upon
customers’ requirements.



8. ELECTRICAL SCHEMATIC DIAGRAM
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Fig. 3
9. OPERATION CONTROL AND DESCRIPTION

1. "+" output terminal: To connect the
electrode holder.

2. "-" output terminal: To connect the
work clamp.

3. Display meter: To show welding
current normally. Showing “E-1"
indicates Over current protection,
"E-3"indicates over heating protection .

4. VRD switch: To turn ON/OFF VRD (6 )—4

function

5. TIG/MMA: To switch Lift-TIG/MMA
welding mode

6. Welding current knob: To adjust the
output current




7. Power switch: Power ON/OFF switch.

8. Cooling fan.

9. Power input: power input cable

Fig. 5

10. INSTALLATION, DEBUGGING AND OPERATION

Note: Please install the machine strictly according to the following steps.

Turn off the power supply switch before any electric connection operation.

The housing protection grade of this machine is IP21S, so do not use it in rain.

10.1 Installation

Fig.7 Schematic Diagram of MMA Welding




6)

A primary power supply cable is available for this welding machine. Connect the power
supply cable to the rated input power.

The primary cable should be tightly connected to the correct socket to avoid oxidization.
Check whether the voltage value varies in acceptable range with a multi-meter.

Insert the cable plug with electrode holder into the “+” socket on the front panel of the welding
machine, and tighten it clockwise.

Insert the cable plug with work clamp into the “—" socket on the front panel of the welding
machine, and tighten it clockwise.

Ground connection is needed for safety purpose.

The connection as mentioned above in 4) and 5) is DCEP connection. Operator can choose
DCEN connection according to workpiece and electrode application requirement. Generally,
DCEP connection is recommended for basic electrode, while there is no special requirement for
acid electrode.

10.2 Operation

1)

2)

3)

4)

After being installed according to the above method, and the power switch being switched on,
the machine is started with the power LED on and the fan working.

Pay attention to the polarity when connecting. Phenomena such as unstable arc, spatter, and
electrode sticking could happen if improper mode is selected. Exchange the polarity if
necessary.

Select cable with larger cross-section to reduce the voltage drop if the secondary cables
(welding cable and earth cable) are long.

Preset the welding current according to the type and size of the electrode, clip the electrode
and then welding can be carried out by short circuit arc ignition. For welding parameters,
please refer to the below table.

10.3 Welding parameters table (for reference only)

Electrode Diameter
(mm)

Recommended Welding
Current (A)

Recommended Welding
Voltage (V)

1.0 20~60 20.8~22.4
1.6 44~84 21.76~23.36
2.0 60~100 22.4~24.0
2.5 80~120 23.2~24.8
3.2 108~148 23.32~24.92
4.0 140~180 24.6~27.2

Note: This table is suitable for mild steel welding. For other materials, consult related materials
and welding process for reference.



11. CAUTION

11.1 Working Environment

1) Welding should be carried out in dry environment with humidity of 90% or less.

2) The temperature of the working environment should be between -10°C and 40°C.

3) Avoid welding in the open air unless sheltered from sunlight and rain. Keep it dry at all times
and do not place it on wet ground or in puddles.

4) Avoid welding in dusty area or environment with corrosive chemical gas.

5) Gas shielded arc welding should be operated in environment without strong airflow.

11.2 Safety Tips

Over-current/over-voltage/over-heating protection circuit is installed in this machine. When the
network voltage, output current or inner temperature exceeds the set standard, the machine will
stop automatically. However, excessive use (e.g. too high voltage) of machine will lead to welder
damage. Therefore, please note:

1)  Ventilation
This welder can create powerful welding current that has strict cooling requirements that
cannot be met with natural ventilation. Therefore the internal fan is very important in
enabling the machine to work steadily with effective cooling. The operator should make sure
that the louvers be uncovered and unblocked. The minimum distance between the machine
and nearby objects should be 30cm. Good ventilation is of critical importance to the normal
performance and lifespan of the machine.

2)  Welding operation is forbidden while the machine is overload. Remember to observe the
max load current at any moment (refer to the corresponding duty cycle). Make sure that the
welding current should not exceed the max load current. Overload could obviously shorten
the machine's lifespan, or even damage the machine.

3) Over-voltage is forbidden.

Regarding the power supply voltage range of the machine, please refer to “Technical
Parameters” table. This machine is of automatic voltage compensation, which enables the
maintaining of the voltage range within the given range. In case that the input voltage
exceeds the stipulated value, it would possibly damage the components of the machine.

4)  An earth terminal is available for the machine. Connect it with an earth cable (section =
6mm?) to avoid the static and electric shock.

5) A sudden halt may occur with the red LED on the front panel on while the machine is of
over-load status. Under this circumstance, it is unnecessary to restart the machine. Keep
the built-in fan working to lower the temperature inside the machine. Welding can be
continued after the inner temperature falls into the standard range and the red LED is off.

12. BASIC KNOWLEDGE OF WELDING

Manual metal arc welding, MMA for short, is an arc welding mode by manually operating
electrode. Equipment for MMA is simple, convenient and flexible to operate, and with high
adaptability. MMA is applied to various metal materials with thickness more than 2mm and various
structures, in particular to workpiece with complex structure and shape, short weld joint or
bending shape, as well as weld joints in various spatial locations.



12.1 Welding Process of MMA

Connect the two output terminals of the welder to the workpiece and electrode holder respectively,
and then clamp the electrode by the electrode holder. When welding, arc is ignited between the
electrode and the workpiece, and the end of the electrode and part of the workpiece is fused to
form a weld crater under the high-temperature arc. The weld crater is quickly cooled and
condensed to form weld joint which can firmly integrally connect two separate pieces of
workpiece. The coating of the electrode is fused to produce slag to cover the weld crater. The
cooled slag can form slag crust to protect the weld joint. The slag crust is removed at last, and the
joint welding is finished.

12.2 Tools for MMA
Common tools for MMA include electrode holder, welding mask, slag hammer, wire brush (see

Fig. 8), welding cable and labor protection supplies.

a) electrode holder b) welding mask c) slag hammer d) wire brush

Fig. 8 Tools for MMA

a) Electrode holder: a tool for clamping electrode and conducting current, mainly including 300A
type and 500A type.

b) Welding mask: a shielding tool for protecting eyes and face from injuring due to arc and
spatter, including handholding type and helmet type. Colored chemical glass is installed on the
viewing window of the mask to filter ultraviolet ray and infrared ray. Arc burning condition and
weld crater condition can be observed from the viewing window during welding. Thus, welding
can be carried out by operators conveniently.

c) Slag hammer (peen hammer): for the use of removing slag crust on the surface of weld joint.
d) Wire brush: for the use of removing dirt and rust at the joints of the workpiece before welding,
as well as cleaning the surface of weld joint and the spatter after welding.

e) Welding cable: generally cables formed from many fine copper wires. Both YHH type arc
welding rubber sleeve cable and THHR type arc welding rubber sleeve extra-flexible cable can be
used. Electrode holder and welding machine are connected via a cable, and this cable is named
as welding cable (live wire). Welding machine and workpiece are connected via another cable
(earth wire). The electrode holder is covered with insulating material performing insulation and
heat insulating.
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12.3 Basic Operation of MMA

1) Welding joint cleaning

Rust and greasy dirt at the joint should be removed completely before welding in order to
implement arc igniting and arc stabilizing conveniently as well as ensure the quality of weld joint.
Wire brush can be used for condition with low requirement on dust removal; grinding wheel can
be used for condition with high requirement on dust removal.

2) Posture in operating

Take flat welding of butt joint and T-shaped joint from left to right as an example. (See Fig. 9) The
operator should stand at the right side of the working direction of weld joint with mask in the left
hand and electrode holder in the right hand. The left elbow of the operator should be put on his
left knee to prevent his upper body from following downwards, and his arm should be separated

from the costal part so as to stretch out freely.

&

W }

a) flat welding b) vertical welding

Fig. 9 Posture in welding

3) Arc igniting

Arc igniting is the process for producing stable arc between electrode and workpiece in order to
heat them to implement welding. Common arc ignition mode includes scraping mode and striking
mode. (See Fig.10) During welding, touch the surface of the workpiece with the end of the
electrode by scraping or light striking to form short circuit, and then quickly lift the electrode
2~4mm away to ignite arc. If arc ignition fails, it is probably because there is coating at the end of
the electrode, which affects the electric conduction. In this case, the operator can strongly knock
the electrode to remove the insulation material until the metal surface of the core wire can be seen.

‘rf
/1 5
rhi g -
i H
[
a) striking mode b) scraping mode Fig. 10 Arc ignition modes
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4) Tack weld

For fixing the relative positions of the two pieces of weldment and welding conveniently,
30~40mm short weld joints are welded every certain distance in order to fix the relative positions
of the workpiece during welding assembly. This process is named as tack weld.

5) Electrode manipulation

The electrode manipulation actually is a resultant movement in which the electrode
simultaneously moves in three basic directions: the electrode gradually moves along the welding
direction; the electrode gradually moves toward the weld crater; and the electrode transversely
swings. (See Fig.11) Electrode should be correctly manipulated in three movement directions
after arc is ignited. In butt welding and flat welding, the most important is to control the following
three aspects: welding angle, arc length and welding speed.

Welding angle: the electrode should be inclined in 70 ~ 80° forwards. (See Fig.12)

Arc length: the proper arc length is equal to the diameter of electrode in general.

Welding speed: proper welding speed should make the crater width of the weld bead about twice
the diameter of the electrode, and the surface of the weld bead should be flat with fine ripples. If
the welding speed is too high, and the weld bead is narrow and high, the ripples are rough, and
the fusion is not well implemented. If the welding speed is too low, the crater width is excessive,
and the workpiece is easy to be burned through. Besides, current should be proper, electrode
should be aligned, arc should be low, and welding speed should not be too high and should be
kept uniform during the whole welding process.

-glectrode

welding direction electrode

1-downwards feed
2-move toward welding direction
3-transversely swing

Fig.11 Three basic movement directions of | Fig.12 Angles of electrode in flat

electrode welding

6) Arc extinguishing

Arc extinguishing is unavoidable during welding. Poor arc extinguishing may bring shallow weld
crater and poor density and strength of weld metal by which cracks, air holes, slag inclusion and
shortage the like are easy to be produced. Gradually pull the end of the electrode to the groove
and raise the arc when extinguishing arc, in order to narrow the weld crater and reduce the metal
and heat. Thus, defects such as cracks and air holes can be avoided. Pile up the weld metal of
the crater to make the weld crater sufficiently transferred. Then, remove the excessive part after
welding. The operation modes of arc extinguishing are shown in the figure below.

12



a) arc extinguishing at the outside of weld

b) arc extinguishing on the weld bead
bead ) g 9

Fig.13 Arc extinguishing modes

7) Weldment cleaning
Clean welding slag and spatter with wire brush and tools the like after welding.

13. MAINTENANCE

The following operation requires sufficient professional knowledge on

ﬁ electric aspect and comprehensive safety knowledge. Operators should be
holders of valid qualification certificates which can prove their skills and
knowledge. Make sure the input cable of the machine is disconnected from
the electricity utility before uncovering the welding machine.

1) Check periodically whether inner circuit connection is in good condition (esp. plugs). Tighten
the loose connection. If there is oxidization, remove it with sandpaper and then reconnect.

2) Keep hands, hair and tools away from the moving parts such as the fan to avoid personal
injury or machine damage.

3) Clean the dust periodically with dry and clean compressed air. If welding environment with
heavy smoke and pollution, the machine should be cleaned daily. The pressure of
compressed air should be at a proper level in order to avoid the small parts inside the
machine being damaged.

4) Avoid rain, water and vapor infiltrating the machine. If there is, dry it and check the insulation
of the equipment (including that between the connections and that between the connection
and the enclosure). Only when there are no abnormal phenomena anymore, can the
machine be used.

5) Check periodically whether the insulation cover of all cables is in good condition. If there is
any dilapidation, rewrap it or replace it.

Put the machine into the original packing in dry location if it is not to be used for a long time.

14. TROUBLESHOOTING
14.1 Common Malfunction Analysis and Solution:

Malfunction Phenomena Causes and Solutions

Turn on the machine, the power LED is off,
the fan doesn't work, and no welding
output.

(1) Check if the power switch is closed.
(2) No input power.

13



Turn on the machine, the fan works, but the | (1) The current potentiometer fails. Replace it.
output current is unstable and can't be (2) Check if any loose contact exists inside the
controlled by potentiometer when welding. machine. If any, reconnect.

(1) Check if any loose contact exists inside the
machine.
(2) Open circuit or loose contact occurs at the
joint of output terminal.
(3) The overheating LED is on.
a) The machine is under over-heating
protection status. It can recover
automatically after the welding machine

is cooled.
b) Check if the thermal switch is ok.

Replace it if damaged.
c) Check if the thermal switch is loosely
connected, and reconnect it if necessary.

Turn on the machine, the power LED is on,
the fan works, but no welding output.

The rated current of the electrode holder is smaller
The electrode holder becomes very hot. than its actual working current. Replace it with a
bigger rated current.

The output polarity connection is incorrect.

Excessive spatter in MMA welding. Exchange the polarity

This product is being improved unceasingly, so differences may appear in parts except for
functions and operation. Thanks for understanding.
APPENDIX A: PACKING, TRANSPORTATION AND STORAGE

A1. Transportation
Equipment should be handled with care in transportation to avoid severe impact. Equipment
should be prevented from being affected with damp and caught in the rain in transportation.

A2, Storage

Temperature for storage: -25°C~+50°C

Humidity for storage: relative humidity<90%

Storage life: 12 months

Place for storage: ventilated indoor place without corrosive gas

14



APPENDIX B: WIRING DIAGRAM OF COMPLETE MACHINE

POWER_SWITCH i n
. . Main UT+
ac220 W T T T (PN-135 PN-136 PN-137)
JO0UT-
C0=N4 CONS CON1 CON2  CON3
NTC FAN
Wiring Diagram Of MMA-180 S MMA-200 S MMA-220 S MMA-250 S
P@fm : Main OUT+
ACZM@inﬂ (PN-138) |
) C0UT=
COIN4 CONS CONG

NG FAN iz

Wiring Diagram Of MMA-200 S MINI
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Osakyemo, wo npuadanu Ul cepito 3BaproBanbHoro obnagHaHHA! Lle 6e3nevynHa, HaginHa,
MiLHa, OOBroBi4Ha MpPOAyKLis, 3pyYHa B OOCMyroByBaHHi /i 34aTHa 3HAYHO MiABULLMTU SIKICTb
3BaptoBaHHs.  [oCiGHMK KOopuCTyBada MICTUTb BaXnMBY iHGOPMALi0 LIOAO BUKOPUCTAHHS,
TexHiYHoro obcnyroByBaHHA 1N Gesneku BMpoby. Y pasi nepLloro BMKOPUCTaHHA obnagHaHHSA
O3HanoMTeCH 3 TEXHIYHUMUY XapakTepucTukamm y posgini « TexHivHi napametpu» nocibHuka. o6
3abe3neunTn nepcoHanbHy Gesneky onepatopa 1 pobo4oro Micus, TaKOX YBaXKHO MpouvTanTe
npasuna TexHikn 6e3nekn y BiagnoBigHOMY po3aini NocibHMKa 1 NpaLlonTe BUKIIOYHO 3a HaaHo
iHCTpYKLi€to.

3AABA BUPOBHUKA
Anapatu BUrOTOBMEHI 3rigHO 3i cTaHgapTamu Kutaro W MiXkKHapogHMMW cTaHZapTaMu, a Takox
BiANoBiAawTb MixHapogHum Bumoram 6esnekn |EC60974-1. BignoBigHi MpOEKTHI nmnaHu n
TEXHOrMOrii BUTOTOBMNEHHS LIbOro NPOAYKTY 3anaTeHTOBaHi.

MounHanTe poboTy, yBaXXHO NepeunTaBLUN LIEV NOCIOHMK.

1. IHdopmaLis B HbOMYy € TOYHO 1 MoBHOW. KomnaHis He Hece BignoBiganbHOCTI 3a Oyab-siki
NMOMWITKW Ta YMYLUEHHS!, siKi BUHUKNM Y 3B’A3KY 3 eKCrryaTaljielo 3 METOI0, HE 3a3HAYEHO Y
NOCIBGHMKY.

2. 3wmicT nocibHuka Moxe 6yTn 3miHeHUI 6e3 nonepeaHbOro NoBiIJOMIEHHS Ta 3000B’sA3aHb.

3. Xouya 3MiCT LbOro nocibHVWKa peTenbHO NepeBipeHVi, ane y Bunagky 6yab-saKoi HETOYHOCTI
3B’SKITbCA 3 HAMW.

4. TlocibHuk BugaHum y nuctonagi 2021 poky.

Mpumitkn:

LLlo6 yHuKkHYTK 36MTKIB | TPaBMyBaHHSA, NOBoALTECH 06epeXxHo 3 AeTansAMu, Ans AKUX €
«MPUMITKA!».

Os3HanomTecs 3 UMMM po3dinamMm 1 cTaTTAMM U NpaulonTe BiANOBiAHO OO LbOro
nocibHuKa.

3MICT
1. BE3MNEKA
. PO3LWUNPPYBAHHA CUMBOIIB
. 3ATANTbHUN ornsag NPOAYKTY
. O3HAMOM/EHHA 3 SYHKUIAMU
. EKCMNYATALIAHI XAPAKTEPUCTUKU
. IHPOPMALIA ANnA 3AMOBJIEHHA
. TEXHIYHI NAPAMETPU
. IPUHUMNOBA ENEKTPUYHA CXEMA
. OPT'AH YNPABIJIIHHA TA ONnuncC
10. BCTAHOBIJIEHHA, HANAWTYBAHHA TA EKCIJTYATALIA
10.1 BctaHOBneHHA

oo ~NOOOGOS~,WOWNDN
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10.2 Ekcnnyarauin

10.3 Tabnuua napameTpiB 3BaptoBaHHA (TiNbKW ANA AOBIAKW)

11. NONEPEMAXKEHHA
11.1 Po6oue cepepoBuile
11.2 NMopaau wopao TexHikm 6esnekun

12. OCHOBM 3HAHb NPO 3BAPIOBAHHA

12.1 NMpouec 3BaproBaHHA MMA
12.2 IHcTpymeHTM ans MMA

12.3 OcHoBHi aii nig 4yac 3BaproBaHHA MMA

13. TEXHIYHE OBCJ1TYTOBYBAHHA

14. NOWYK | YCYHEHHSA NOLWKOMKEHb
14.1 AHani3 i cnoco6u yCyHeHHs NOLMPEHUX NOLIKOMKEHb:
OOOATOK A: NAKYBAHHSA, TPAHCMOPTYBAHHSA WU 3BEPIFTAHHA

A1. NakyBaHHA

A2, TpaHcnopTyBaHHA

A3. 36epiraHHs

AOAATOK B: XPOHONOrIA BUOAHb

AOOOATOK B: MPUHLUMNOBA ENEKTPUYHA CXEMA AIMNAPATA B 360P

1. BE3IEKA

Mig yac 3BaploBaHHA BM Ta iHWI 0COOM MOXeTe TpaBMyBaTUCS, TOMY BUKOPUCTOBYNTE 3acobu
3axucty. flogaTtkoBy iHpopmaLilo auB. y NocibHuKY 3 Besnekn Ans onepatopa, SKui BignoBigae
BMMOram 0 BUPOOHWMKIB LLOA0 3anobiraHHa HeLacH!UM BUNaakam.

ExcnnyatyBatu ue oOnagHaHHA MOXe TifllbKu
kBanicikoBaHun nepcoHan!

BukopucToByiiTe nepenbayeHi Ansa 3BaproBanbHUX
pobiT 3acobu 3axuCTy, AKi CXBarneHi
KOHTPOMOKYMM  OpraHoOM 3 MNUTaHb  TEXHIKK
Hesnekn.

Onepartopamu MOXYTb oytn cneujianbHi
npauiBHUKM, $SKi  MawTb [LIACHI [03BONMM  Ha
BMKOHaHHA pobiT «3BapioBaHHA (ra3oBe pi3aHHs)
meTanie».

3abopoHsieTbes 3aircHIoBaTH TEXHIYHEe
00CnyroByBaHHs N PEMOHTYBATW 3BapOBanbHUM
anapart, KU/ NiAKITIYeHU 10 eNeKTPoOMeEpPeXi.
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YpaxeHHA eNeKTPUYHUM CTPYMOM MOXe Npu3BecTun
AO CepMo3HUX TpaBM abo HaBiTb CMepTerbHUX
Hacnigkis!

®  YCTaHOBIiTb MPUCTPIN 3a3eMSeHHs BiANOBIAHO A0
CTaHOapTy 3acTOCyBaHHS.

) He TOpkamTeca 4acTuH, WO 3HaxogAaTbCsa nig
HaMpyrow, He3axXMLEHO LWKIPOK, MOKPUMU
pykaBuykamu abo ogsarom.

) [NepekoHanTecs, WO MK BamMu i 3emnew Ta
3aroToBKOIO € i3onsuis.

® [lepesipTe 0esneyHicTb CBOro poboyoro
NOMOXXEHHS.

[Onm moxe 3aluKkoAUTU BalloMy 340poB'to!

® TpumawnTte ronosy nogani Big gumy, Wwob nig yac
3BapOBaHHA YHUKHYTU BAMXaHHSA
BiANpaLbOBaHOro rasy.

® [linz uvac 3BapioBaHHA  3abe3nedte  rapHy
BEHTUNSALLO poboyoro NPUMILLIEHHSI 3a
[OMOMOrol0  BUTSXKHOrO  abo  BEHTUNSALINHOIO
obnagHaHHS.

BunpomiHioBaHHA  eneKTPUYHOI  AyrM  Moxe
3alKOAUTU BalLMM oYaMm i obnanutu LWKipy!
®  BuKOpuMCTOBYNMTE HanexHy 3BapltoBarnibHy Macky 1
ofsranTe 3axXWCHUI oasar, WOoO 3axXUCTUTU odi 1
Tino.
®  BuKOpMCTOBYWTE HanexHy macky abo ekpaH, wob
3aXUCTUTU crocTepirada Big TpaBMyBaHHS.

HeHanexxHe BMKOpMCTaHHA Ta  eKcnnyartauis
MOXYTb NPMU3BECTU A0 NOXexXi abo BMOyxXy

®  [cKpw, WO YTBOPIOIOTLCS NPY 3BaptoBaHHi, MOXYTb
Npn3BeCcTV A0 NOXeXi, TOMy NepekoHanTecs, Lo
nobnuay micus 3BaploBaHHA Hemae
Nerko3aMMnUCTMX PEYOBUMH, | 3BEPHITbL yBary Ha
noXxexHy G6esnexy.

® [lepeBipTe, wWo nobnmMdy € BOrHEracHuK, i
nepekoHamTecsd, WO € ocoba, gka npownwna
NiAroTOBKY 3 KOPUCTYBaHHSA BOTHEraCHMKOM.

®  He 3BapioViTe 3aKpUTY EMHICTb.

® He BukopucTOByWTE Uen  arperaT  Ans
pO3MOpOXyBaHHS TPy6.
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Mapsa4a 3aroTtoBKka MoOXe MPU3BECTU OO0 CUIbLHOro

oniky.
® He TOpkamTecs raps4oi 3aroTOBKM  rOnNUMU
pykamu.

® [licns 6e3nepepBHOI poboTn oxonogite
3BaptoBaribHUI NanbHUK NPOTATOM AESIKOrOo Yacy.

HapgmipHuin wym 3aBpae BenuKkoi LWIKOAWM opraHam

cnyxy nogen.

) Mig yac 3BaptoBaHHA oasiraiTe HaBYLUHUKM abo
iHLI 3acobu 3axMCTy opraHiB Crnyxy.

® [lonepegbte  crocTepira4a  Mpo  MOXNUBY
Hebesneky LWyM A5is OpraHiB Cryxy.

MarHiTHe none MoOXe CNPUYUHATUM HEHanexHy

po6oTty kapaiocTumynstopa.

) Be3 nonepeaHbOI KOHCynbTaUii 3 nikapem ocobu 3
KapgiocTMMynaTopoM NoBuUHHI NnepebyBaTtu nogani
BiJ MiCLS1 BUKOHAHHS 3BaptoBanibHUX pobiT.

Pyxomi 4yactuHuM MOXyTb TpaBmyBaTH Tino.

® TpumanTtecs nogani Bif PYXOMMUX YacTWH
(Hanpuknag, BeHTUNATOpa).

® Yci aBepudTta, naHeni, KpUWLLKW, MNeperopogku,
3aXUCHi NMPUCTPOI TOLWO MOBWHHI ByTW 3akpuTi i
NpaBuUITbHO PO3TaLLOBaHi.

Y pasi BUHUKHEHHS HecnpaBHOCTEN 3BEpPHITbLCA 3a
npodecinHo NiATPUMKOLO.

® Akwo nig Yac ycTaHOBKM Ta eKcnnyaTtauii
BMHUWKAKOTbL HECNpPaBHOCTI, BUKOHAWTE nepesipKy
3rigHO 3 BIONOBIOHMM MYHKTOM 3MIiCTY LbOro
nocibHuka.

® Akwo Bam BCe Lie He BOAETbCA B MOBHI Mipi
3p03yMiTK abo YCyHYTU HECMPABHICTb, 3BEPHITLCS
3a npodpeciiHol nigTpMMKo [0 Aunepa abo
CEpPBiICHOTO LEHTPY.

2. PO3LIN®PYBAHHS CUMBOIJIIB

19



HecnpaBHocTi, Ha siki cnig 3BepTaTh yBary nig 4yac po6oru

MpeameTu, siki NOTPiOHO cneuianbHO onucaTy U BKa3aTu

3a60pOHAETLCA BUKMAATU eNeKTpUYHi Biaxoam pasomM 3 iHWMMU 3BUYAWHUMKU

Biagxogamu. [16anTe npo AoBKinns.

1= [ B>

3. KOPOTKWU OrIsig NPOAYKTY

YHikanbHa CTpyKTypa eneKkTpu4HOT YaCTUHN N KOHCTPYKLUIS
NoBITPAHOrO  KaHamny uiel cepii anapartiB  MOXYTb
NPUCKOPUTY BiABEAEHHS TENMa BiJ CUIIOBOMO NPUCTPOLO, a
TakoX MoKpawmMTn poboyi uuMknM anaparta. YHikanbHa
NPOAYKTUBHICTb TEMMOBIABEAEHHS MOBITPSHOrO KaHamny f
MOXe edEeKTMBHO 3anobiraT MNOLUKOOAXKEHHIO CUMOBUX ‘
NPUCTPOIB | E€NEeKTPUYHUX KOHTYPIB YyMpaBniHHA MUIIOM,
LLIO MOMMMHAETLCSA BEHTUNSTOPOM, BHACMIAOK YOr0 3HAYHO
NiABULLYETLCS HaAINHICTL anapara.

D : He Bci yacTMHM anapaTa MalwTb OAHAKOBY
KOHCTpPYKLUilo. BigmiHHOCTI MOXYTb  BUHUKaTW,
BUXOAAYM 3 BUMOT KITiEHTIB.

Puc. 1

4. KOPOTKWUA Ornsig ®YHKUIA
» Pi3Hi dbyHKUioOHanbHI An3anHu
€  OyHKUiA rapsvoro nycky posnarnoBaHHs Ayru: pobuTb po3nantoBaHHs Ayru npu
py4YHOMY AyroBOMY 3BaptoBaHHI MOKPUTMM €NeKTPOAOM NErwnm i HaginHiLWmMM.
€ TexHonoris  camoagjanTvBHoro  ¢opcaxy  Ayru:  Ge3yMOBHO  MoOKpallye
NPOAYKTUBHICTb anapaTa npwv 3BaptoBaHHi AOBrMx kabenis i cnpusie 3BaprtoBaHHIO Ha
BesVKil BigcTaHi.
5. EKCINTYATALIAHI XAPAKTEPUCTUKN
» [porpecuBHa iHBepTopHa IGBT-TexHonoris
@ [lepeTBopeHHs YacToTn 52 kMu/42 k'L 3HAa4YHO 3MeHLLYe 06’eM i Bary 3BaptoBanbHOrO
anapara.
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€ Benuke 3HWKEHHsT MarHiTHMX BTpaT i BTpaT Ha onip 6e3ymMoBHO niaBuLLye
e eKTUBHICTb 3BaptoBaHHs Ta epekT eHepro3bepexxeHHs.
€ PobGoua yacToTa BWMXOAUTL 3a Mexi [fiana3oHy YyTHOCTI, WO Malike YycyBae
HaZAMipHWUI LLYMOBWI BNNVB
»  OCHOBHMI peXxuMm ynpasniHHSA
€ [lporpecuBHa TEXHOMOriSI yNpaBniHHA MiAXOAWTb ANS Pi3HUX CUTyauill BUKOHAHHS
3BaploBarnbHUX POBIT i 3HA4YHO MOKpaLLye XapakTepuUCTUKW 3BaptoBaHHS.
4 BoHa MOXe LUMPOKO BUKOPUCTOBYBATUCS NPU 3BaptoBaHHI €NeKTPOAOM 3 KUCTIOTHUM i
OCHOBHVM MOKPUTTAM.
€@ Jlerke po3nanoBaHHs oyru, MeHLe 6pu3oK, cTabinbHUiA CTpyM i rapHe (hopMyBaHHS.
» TlapHa dopma 1 An3ailH KOHCTPYKUT
¢ ®dopma Bcboro anapata 6inbll nNpuemHa 3aBasku OOTIYHIN cbopMmi nepegHboi 1
3aHbOI NaHenen.
€ BigmiHHi i3onauiiHi BnacTnBoCTI.
€ BopocTiliki, aHTUCTaTUYHI Ta aHTMKOPOSilHI BACTUBOCTI.
6. IHOOPMAL)IS1 /151 BSAMOBJIEHHS

) : : - K H
Mogent YHKUioHanbHa KoHdirypauis on omep
NPoAYKTY NPoAYKTY
MMA-180 S
- ] FapsaYnMn nyck 3anantoBaHHA Oyrn
MMA-200 § camoaganTuBHUK chopcax ayrum,
MMA-220 S aHTUNPUNUNAaHHA
—— | onuii: cBiTnoaioaHun inaukarop, Lift-TIG,
MMA-250 S ¢pyHkuis VRD
MMA-200 S Fapsunn nyck 3ar1an|oBaHH;| ayrm
MINI camoaganTuBHUi chopcax ayrum,
AHTUNPUNUNAHHSA
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7. TEXHIYHI TAPAMETPU

Mogenb
.. OauHuusna
TexHiuHi BUMipIOBa MMA-180 | MMA-200 | MMA-220 MMA-200
napameTpu e S S S MMA-250 | S MINI
S
HomiHanbHa
Hanpyra Ha \' 230 B nepemiH. ctpymy £15 % 50/60 'L
BXoAi
HomiHanbHa
MOTYXHICTb Ha kBA 54 6,1 71 9,2 6,5
BXoAi
OianazoH 20 -120 20 - 140 20 - 160 20 - 200 20 - 150
3eaptosaneHor B 20-248 | 20-256 | 20-26.4 | 20,8-28 | 20-26
0 CTpymMy
Hominane i 25 % 25 % 20 % 20 % 20 %
po6ouunit unkn®
Hanpyra
XONoCcTOoro B 62 62 62 62 62
xoay
3aranbHunn KK 85 % 85 % 85 % 85 % 85 %
Knac  saxucty IP21S IP21S IP21S IP21S IP21S
kopnycy
KoediuieHT
noTyxHoCTI cos@ 0,7 | cosp 0,7 | cosp 0,7 | cosep 0,7 | cosep 0,7
Knac isonauii H H H H H
EN60974- | EN60974- | EN60974- | EN60974- | EN60974-
CraHpapt
1 1 1 1 1
LWym no6 <70 <70 <70 <70 <70
Poami | > 313*133* | 353*133* | 353*133* | 388*133* | 305*112*
p Z’(';m MM 258 258 258 258 190
EnexkTpon, wo
BUKOPUCTOBYET MM 1,0-5,0
besA
“(D”- npu TemnepaTypi HaBKONULIHLOrO cepeaosmwya 40 °C
“@”- He Bci 4yacTMHM anapaTta MarTb OQHAKOBY KOHCTPYKLUil0. BiaMiHHOCTI MOXyTb

BUHUKATU, BUXOOAYM 3 BUMOT KNIi€EHTIB.

8. MIPUHLINIOBA EJIEKTPUYHA CXEMA
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JOKEPEJIO XKUBJIEHHS|

KOHTYP YITPABJIIHHA

9. OPI'AH YTIPABIJIIHHS TA OfUC

Puc. 3

1. BuxigHa knema "+": T[ligkntoyeHHs

erneKkTpogoTpumMaya.
2. BwuxigHa knema "-": T[ligkntoyeHHs
3aTnckada 3a3eMreHHs.
3. CeitnoaiogHun iHaukarTop:
HopmanbHe BigoOpakeHHs
3BaploBasibHOro CTpyMy.

BigobpaxeHHss «E-1» Bkasye Ha
3axuCT Bi4 HaACTpyMiB,
«E-3» Bkasye Ha 3axucCT Big neperpisy
4. Bumukau VRD:
YBIMKHEHHS/BUMKHEHHST dpyHKLUii VRD
5. TIG/MMA: TllepeMukaHHs pexunmis
3BaptoBaHHs Lift-TIGIMMA
6. Perynstop 3BaproBasibHOro
cTpymy: PerynioBaHHss — BuxigHoro

CTpymy

7. KHonka xuBneHHsi: [lepemwukad
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€NEKTPOXKUBIIEHHSI
8. Oxonomxyruun BEHTUNATOP.
9. CunoBuM BXig: BXiOHWWA CUNOBUIA
kabenb

10. YCTAHOBKA, HAJIAOKA TA EKCITTYATALIA
MpumiTka: YcTaHoBIiTb anapart, CTPOro 4OTPUMYHOUNCH HACTYMHUX KPOKIB.
BUMKHITE BUMUKaY XMBMEHHS nepen Oyab-sKOl onepalielo NigKMioYeHHS eneKTpUYHOro

obnagHaHHS.
Knac 3axucty kopnycy uboro anapata — IP21S, Tomy He BWKOPMCTOBYWTE MOro nig 4ac

Aouty.
10.1 YcTaHoBKa

Puc. 7 lMpuHumnosa cxema 3BaptoBaHHA MMA
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2)
3)
4)
5)

6)

[nsa uboro 3BaptoBanbHOrO anaparta AOCTYMHUIA Kabenb Ansg NePBUHHUX [XKEPEN XXUBMEHHS.
MigkntoyiTe cnnoeun kabenb 40 po3’eMy HOMiIHANbHOI BXigHOI MOTY)XHOCTI.

MepBvHHUIA Kabenb NOBMHEH OyTM MILHO MiOKMOYEHM OO BiAMNOBIQHOMO poO3’eMy, LIOO
YHUKHYTU OKUCIIEHHS.

3a JOMOMOro MynbTMMETpa MEPEBIPTEe, UM 3HAYEHHSA HaMpyrM 3MIHETLCA B AOMYCTUMMUX
Mexax.

BctaBTe wWTekep kabento 3 enekTpodoTpumadem y po3’eM «+» Ha NepefHii naHeni
3BaploBaribHOro anapara 1 3aT|rHiTb Moro 3a roANHHUKOBOK CTPINKOL0.

Bcerasre mTekep kabento 3 3aTHCKaYeM 3a3€MIICHHS Y P03’ €M «-» Ha IepeqHil MaHeli 3BaploBaIbHOTO
amapara i 3aTATHITh HOTO 33 TOXMHHUKOBOIO CTPLJIKOIO.

3aseMneHHsa HeobxiaHe ons 3abe3neyeHHs be3neku.

MigknoyeHHs, 3a3HavyeHe B nyHkTax 4) i 5) Buwe, € nigkmoyeHHsm DCEP (3BaproBaHHs
NOCTIHUM CTPYMOM MO3WUTUBHMM enekTpoaoM). Onepatop Moxe obpartu nigkniodeHHss DCEN
Bi4NOBIAHO 4O BMMOT 3aCTOCYBaHHSl 3aroTOBKM Ta enekTpoda. Ak npasuno, nigkntodeHHs DCEP
PEKOMEHAYETLCS ANsi ENEKTPOAIB 3 OCHOBHUM MOKPUTTAM, TOAi SK ANst €NEKTPOaiB 3 KUCIOTHUM
NOKPUTTSIM HEMae cnevjanbHUX BUMOT.

10.2 Ekcnnyarauis

1)

2)

3)

4)

MMicna yctaHoBKM anapaTta BIiAMOBIAHO [0 BuMLWE3a3Ha4YeHoOro MeTody Ta YBIMKHEHHS
BUMMKaYa XUBMEHHS anapaT 3anyCckaeTbCs pa3oM 3 YBIMKHEHHSM iHOMKATOPa >XUBMEHHS 1

BEHTMNATOPA.

Mpu nigkntoyeHHi 3BepTaniTe yBary Ha NOMSAPHICTb. AKWO BUOPAHO HENPaBUMbLHUIA PEXUM,
MOXYTb BUHVKHYTU Taki siBMLLA, K HecTabinbHa ayra, 6pv3kv i npununaHHs enekTpoais. 3a
HeOoOXiAHOCTI 3MiHITb MOMSIPHICTB.

o6 3meHWwuTM nagiHHa Hanpyru B pasi BWKOPUCTaHHSA [OBMMX BTOPWHHWMX kabenis
(3BaptoBanbHui kabenb i kabenb 3azemneHHs), BUOepiTb kabenb 3 GinNbWKMM NONepeyHUM
nepepisom.

3a3pganerigb BCTaHOBITb 3BaploBanbHUIM CTPYM BiAMOBIAHO A0 TUMy M pO3Mipy enekTpoaa,
3aKpiniTe enekTpod, MiCAs LUbOr0 MOXHA BWKOHYBATW 3BaploBarbHi pobOTM LUMAXOM
po3nantoBaHHA Ayrn KOPOTKMM 3aMuKaHHsaM. [lapameTpu 3BapioBaHHA aAvB. Yy Tabnwuui
HIKYe.

10.3 Tabnuusa napameTpiB 3BaprOBaHHA (TiNIbKU ANA JOBIAKK)

LiameTtp PekomMeHaoBaHUM PekomeHaoBaHa 3BaploBanbHa

enekrpopa (Mm) 3BaploBanbHUK cTpym (A) Hanpyra (B)

1,0 20 - 60 20,8-22,4

1,6 44 - 84 21,76 - 23,36

2,0 60 - 100 22,4 -24,0

2,5 80-120 23,2-24,8

3,2 108 - 148 23,32 -24,92

4,0 140 - 180 24,6 -27,2

MpumiTka: Lito Tabnuuo MoXXHa BUKOPUCTOBYBATU Ars 3BapOBaHHA HN3bKOBYrMeLeBoi ctani. Y
pasi 3BaploBaHHSA iHWMX MaTepianisB 3BepHITLCA A0 BiANOBIAHMX JOBIAKOBUX MaTtepianis i
npouecy 3BaploBaHHS.
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11. NOIMNEPEOX>XEHHA

11.1 Po6ou4e cepenoBuULle

1) 3BaptoBaHHSA CMig BUKOHYBaTV B CyXOMY cepefdoBuLLi 3 BonoricTio He GinbLue 90 %.

2) Temnepatypa poboyoro cepefoBuLLa NoBUHHa Byt B Aiana3oHi Big -10 °C go 40 °C.

3) YHukaiiTe 3BaploBaHHA Ha BiOKPUTOMY MOBITPi, OKPIM BWMMNAaAKiB, SIKWO BU 3aXULLEHi Bif
COHSAAYHMX MPOMEeHIB i Aowly. 3aBxau 3bepiraiTe anapaT CyxvMM i He KNaAiTb MOro Ha Borory
3emnto abo B Kantoxi.

4) VYHukanTe 3BaploBaHHSA B 3anuneHux Micusix abo B cepedoBuLLi 3 KOPO3iHO-arpecBHUM
rasom.

5) [yroBe 3BaploBaHHS B 3aXMCHUX ra3ax Chnij BUKOHyBaTu B cepefoBuLLi 6€3 CUbHOro NoToky
noBiTp4.

11.2 NMopaawu wopo TexHiku 6e3neku

Y ubOoMy anapaTi BCTaHOBMEHO MaHUIor 3axucTy Big HaacTpymy/nepeHanpyru/neperpisy. Konu
Hanpyra Mepexi, BuXigHuWA cTpym abo TemnepaTtypa BCEPEeAVHi MPUCTPOID MEepPEBULLYHOTb
BCTAHOBMEHWI CTaHAapT, anapat aBTOMaTW4YHO BUMMKAETbCA. [lpoTe, BMKOPUCTaHHS
3BaploBanbHOrO anaparta npu HagMIpHWX 3Ha4YeHHsX (Hanpuknag, 3aHagTo BUCOKa Hanpyra)
npussefe 0 NOro NOLLKOAXEHHS. ToMy 3BEpHiTb yBary:

1) BeHtunsuis
Llen 3BaptoBanbHuMin anapaTt MoXe CTBOPIOBaTU BUCOKUIN 3BaproBasibHUA CTPYM i3 CyBOpMMUA
BMMOraMu LLIOAO OXONOMKEHHS, sIKi HEMOXITMBO BMKOHATU B YMOBAX NPUPOAHOT BEHTUNALI.
3BiACU BHYTPILLHIA BEHTUNSATOP OY)XXE BaXnuMBUA Ans 3abesneyeHHs cTabinbHoOi poboTu
anapaTta 3aBAskM edeKTMBHOMY oOxonomkeHH. OnepaTop MNOBWHEH NEPEBIpUTH, LO
BEHTUNAUINHI NPOopi3n BIAKPUTI 1 BiNbHi Big nepewkoa. MiHiMansHa BiacTaHb MixK anapaTtom i
po3MileHuMn nopsg npegmetamm Mae ctaHoBuT 30 cM. Xopolua BEHTURAUA Mae ayxe
BaXXNMBa ANnsl HopMarnbHOi poboTn 11 TepMiHy cry»kbu anapaTa.

2) 3abopoHAETbCA BWKOHYBAaTW 3BaptoBasibHi pobOTU Mig 4Yac nepeBaHTaXeHHs anapaTta.
3aBxan OOTPUMYMTECH peKOMeHAaUN Woa0 MakCMMarbHOrO CTPYMY HaBaHTaXXeHHS (OuB.
BiANOBIAHMI pobounin uukn). MNepekoHanTecs, WO 3BaplOBalNbHUIA CTPYM He NepeBuLLye
MaKCMMarnbHWUIA CTPYM HaBaHTaXeHHs. 3p03yMino, L0 NepeBaHTaXXeHHA MOXE CKOPOTUTU
TepMiH cnyx6u anaparta abo HaBiTb NOLLIKOAUTM NOrO.

3) TepeHanpyra 3abopoHeHa.

IHopmaLjio nNpo AianasoH HanpyrM XMBMEHHS anapata AuMB. Yy Tabnuui «TexHiuHi
napameTpu». Llen anapat obnagHaHO cUCTEMOK aBTOMAaTW4HOI cTabinisauii Hanpyru,
3aBOAKM SAKIM Hanpyra nigTpUMyeTbCA B 3afjaHOMy JianasoHi. fAKWwo BxigHa Hanpyra
NnepeBULLYE BCTAHOBIEHE 3HAYEHHS!, Lie MOXe MPU3BECTM OO0 MOLUKOOXKEHHS KOMMOHEHTIB
anapara.

4)  Anapat obnagHaHo knemoto 3asemrieHHs. IMig’egHarte o Hel kabenb 3a3emneHHs (nepepis
26 MM?), OB YHUKHYTU YPaKEHHS1 eNEKTPOCTAaTUYHUM PO3PAAOM i eNEeKTPUYHIUM CTPYMOM.

5) Tpu nepeBaHTaxeHHi anaparta, y pesynbraTi SKOro Ha nepefHin naHeni 3aropsieTbest
YepBOHMIM CBITMNOAIOL, MOXe CTaTucsa panToBa 3ynuHKa. Y TakoMy pasi nepesanyckartu
anapat HenotpibHo. He 3ynuHaiTe poboTy BOYyLOBaHOrO BEHTMNATOPA, WOO 3HU3UTK
TemMnepaTtypy BCepeduHi anaparta. 3BaploBaHHS MOXHA MNPOAOBXWTM Micnsi TOro, K
TemnepaTtypa BcepeauHi anapata OnyCTUTbCA OO CTaHAAPTHOrO AianasoHy, a YepBOHUN
CBiTnoAioa 3racHe.
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12. OCHOBU 3HAHb PO 3BAPIOBAHHS

Py4He enektpopyroBe 3BaptoBaHHdA, ckopodeHo MMA, ue pexvm [yroBoro 3BaploBaHHS
enekTpoaoM, LU0 BUKOHYETLCSA Bpy4YHY. ObnagHaHHA ans MMA npocTe, 3py4yHe 11 yHiBepcarnbHe B
ekcnnyarauii, a TakoX ferko NPUCToCoBYETLCA A0 YMOB 3BaptoBaHHA. MMA 3acTocoByeTbCcs A0
Pi3HNX MeTaneBMx MaTepianiB TOBLUMHO Oinblue 2 MM i Pi3HOMaHITHOT CTPYKTYpU, 30Kpema Ao
3aroToBOK i3 CKNaAHOK CTPYKTYpPOLO 11 hOPMOLD, Y BUNAAKY KOPOTKMX 3BapHUX LUBIB abo BUTHYTMX
¢opM, a TaKoX A0 3BAPHUX LLBIB 3 Pi3HUM PO3MILLIEHHSIM.

12.1 MNMpouec 3BaproBaHHA MMA

MigkntodiTe ABi BMXigHI KNnemu 3BaploBanibHOro anapata [0 3aroTOBKM Ta enekTpogoTpumada
BiAMOBIAHO, @ NOTIM 3aTUCHITb eneKkTpo B enekTpogoTpumadi. Mpu 3BaptoBaHHI MiXX enekTpogom
i 3aroTOBKOK pO3NasnoeTbCs Ayra, a KiHeub enekTpoda W YacTuHa 3aroTOBKU ChnaBnsioTbes,
YTBOPIOKOYM 3BaploBanbHUIA KpaTep nig BMCOKOTEMNEpPaTypHOK Ayrow. 3BaploBanbHUiA Kpatep
LUBUAKO OXOMOMKYETLCS Ta YLUINBbHIOETLCS, YTBOPIOKYM 3BApHUIA LIOB, 34aTHWUI MiLHO 3’€4HaTtu
[OBi OKpeMi 4acTuMHWM 3aroToBKMW. [MOKPUTTS eneKkTpoda po3nnaBnseTbCA 3 YTBOPEHHSM LUMaKy,
SIKUA NOKPMBAE KpaTep 3BapHOro wea. OXONomKeHWI LNak MOXe YTBOPIOBATW LUMAKOBY KipKy,

sika 3axyLae 3BapHUIA LWOB. Y KiHUi LUNAKoBY KipKy BUAAMNAIOTb, | 3BApPHUI LLOB FOTOBUIA.

12.2 IHncTpymeHTH ans MMA
CrtaHpapTHi iHCTpyMeHTM ans 3saptoBaHHsa MMA BknoyaloTb enekTpogoTpyMMad, 3BaproBarnbHy
MacKy, MOMOTOK 3BaptoBarbHUKa, OPOTSHY LWiTKy (AMB. puc. 8), 3BaptoBanbHuii kabernb i 3acobu
3aXUCTY MPU BUKOHaHHI pooiT.

a) enekTtpogoTpumay 0) 3BapioBanbHa Macka B) MOJIOTOK 3BapHMKa

r) ApOTsHA LWiTka

Puc. 8. InctpymeHnTn ang MMA

a) EnekTpomoTpumaud: iHCTPYMEHT And 3aTUCKaHHA enekTtpoga W NPOBEOEHHSA CTPyMYy,
nepesaxHo Tuny 300A ta 500A.

6) 3BaproBanbHa Macka: 3aXMCHUIM IHCTPYMEHT ANs 3axucTy oden i obnuyysa Big nopaHeHHs
Oyro 1 Opuskamu, 30KpeMa pyvyHun iy Bumagi wonoma. B omnsgoBe BiKHO Macku
BCTaHOBITHETLCA KOMbOPOBE XiMiYHO-nabopaTopHe ckno ans dinbrpauii ynsrpadionetoBux ta
iHppayepBoOHUX NpomeHiB. IMig Yac 3BaploBaHHsS Yepe3 OrMsAoBe BiKHO MOXHa crocTepiratu 3a
CTaHOM TOpiHHA AyrM W 3BaploBanbHOrO Kpartepa. 3aBAsKM LbOMYy ornepatopaMm 3pyyHO
BMKOHYBaTV 3BaplOBaHHSI.
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B) Monotok 3BapHuKa (CrOCapHUMA MOJIOTOK): ANs BuAANEHHS LUMaKoBOI KipKM Ha MOBEPXHi
3BapHOrO LLBA.

r) poTaHa wWwiTka: Ansa BuganeHHsa 6pyay Ta ipXi Ha CTUKax 3aroTOBKWM Nepen 3BaptoBaHHAM, a
TaKoX ANS YMLLEHHS MOBEPXHi 3BApHOTO LBA Ta 3HATTS 6pM30K Micnsi 3BaploBaHHS.

A) 3BaproBanbHWA Kabenb: 3a3Buyalni kabeni, yTBOPEHi 3 BENWKOI KiNbKOCTi TOHKUX MigHUX
apotis. Moxe BukopucTOByBatTUCA SK Kabenb ANs OyroBOro 3BaplOBaHHs B yMOBi OGOMOHLU
Tuny YHH, Tak i HagrHyykun kabenb Ans OyroBoro 3BaptoBaHHs B rymoBin o6onoHui Tuny THHR.
Enektpogotpumay i 3BaptoBanbHUA anapart 3'€QHyloTbCA 3a LOMOMOrol Kaberto, Skun
Ha3nBaeTbCA 3BaploBanbHMM kabernem (OpiT nig Hanpyrow). 3BaploBanbHUA anapar i 3arotoBka
3'eqHylOTbCS iHWKMM kabernem (OpiT 3a3emneHHs). EnektpogoTpymay MOKPUTMI i30MALIRHUM
MaTepianom, o gie sk i3onsauia n Tennoisonsauis.

12.3 OcHoBHi Aii nig 4yac 3BaproBaHHA MMA

1) OumLEeHHA 3BapHUX 3’€AHaHb

Mepen 3BaptoBaHHSM i3 3’€¢AHaHHSA NOTPIOHO MOBHICTIO BUAANUTK ipXy W XUpHUIA Opya, wob
Oes3nepeLLKoQHO BMKOHATM po3nanioBaHHA W cTabinisauito Ayrv, a Takox, Wob rapaHTyBaTu
SIKiCTb 3BapHoro wea. B ymoBax 6e3 0cobnvMBMX BMMOr LOAO BMAOANEHHS MUY MOXHA
BMKOPUCTOBYBATU APOTSAHY LUiTKY; B yMOBaXx, e BUMAraeTbCsl peTernbHe BUAANEHHS Ny, MoOXHa
BMKOPUCTOBYBAaTU LUNidYBanbHUI KPYT.

2) MonoxeHHs Tina npu ekcnnyaTtaujii

[ns npuknagy BisbMemMo nany6He 3BaptoBaHHsi CTUKOBOMO M T-nogibHOro 3’efHaHHS B Hanpsimi
3niea Hanpago. (Oue. man. 9) OnepaTtop NOBUHEH CTOSAATM MpaBOPYY Big HanpsiMKy pobotu 3i
3BapHUM 3'€¢dHaHHSA: Y NiBiM pyui BiH NOBUHEH TpUMaTKM Macky, a B Npasii — enekTpoaoTpumad.
Onepatop knage niBui NiKOTb Ha niBe KOMiHO, WO6 He onyckanacsi BEpXHSA YacTuHa Tina, a
camy pyKy BigBoauTb Big pebepHoi YacTuHm, Wwob i 6yno MoXnIMBO BiflbHO BUTSTHYTU.

a) nanybHe 3BaptoBaHHSA 6) BepTMKanbHe 3BaploBaHHS

Puc. 9 MNonoxeHHs Tina npun 3BaptoBaHHi

3) Po3nantoBaHHsA gyru

3anantoBaHHA AyrM — Le npouec CTBOPEHHS CTabinbHOI AyrM MiXX eneKTpodoM i 3aroTOBKOK 3
METOK X HarpiBy ONA BWKOHaHHA 3BaplOBaHHS. TpaguuinHum cnoci® posnanoBaHHA Ayru
BKIIOYAE YMpKaHHA 1 3anantoBaHHs. (Oue. man. 10) Mig yac 3BaptoBaHHSA TOPKHITLCH NMOBEPXHI
3aroTOBKM KiHLIEM enekTpoAa, 3AIMCHIOYM YMpkaHHs abo nerko BAapuBluK, LWOG yTBOPUTU
KOPOTKE 3aMWKaHHs1, a MOTIM LUBMAKO MNiAHIMITE enekTpod Ha 2-4 MM, Wob 3ananutu ayry. Akwo
He BAAETbCA po3nanuTy Ayry, IMOBIPHO, MpUYMHA MOMsrae B TOMY, WO Ha KiHUi enekTpoda €
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MOKPUTTSA, SIke BMSIMBAE Ha eNeKTPONpPOBIAHICTb. Y UbOMY BUMAZKy Ornepatop MOXe CUIIbHO
MocTykaTu eneKkTpoaoM, Wob BUAAnNUTK i30NAUiHWIA MaTepian, OOKM He Byde BUMOHO meTaneBy
MOBEPXHIO CTPUXKHS enekTpoaa.

-

a) 3ananioBaHHs 6) unpkaHHs

Puc. 10 Cnocobu posnantoBaHHs oyru

4) NpuxBaTtka

Ons dikcauii B3aEMHUX MOMNOXeHb ABOX YaCTWH 3BapHOro 3'€[4HaHHS i 3py4YHOro 3BaploBaHHS,
KopoTKi 3BapHi 3'egHaHHA 30-40 MM 3BapiolOTbCA Yepe3 NeBHWI iHTepBar, Wob 3adikcyBatu
B3aEMHIi MONOXEHHS 3aroTOBKW Mi Yac 3BaptoBaHHS. Llen npouec HasMBaeTbLCA NPUXBATKOM).

5) MoBoaxeHHA 3 eneKTpoaamMu

[MoBOOAXEHHS 3 ENEKTPOAOM B [iNCHOCTI € Pe3ynbTy4MM PYXOM, MPU SKOMY eNeKTpoz, O4HOYacHO
pyXaeTbCs B TPbOX OCHOBHWX HanpsiIMKax: €rneKTPOo4 MOCTYNOBO PyXaeTbCH B3LAOBX HamnpsiMKy
3BaploBaHHS; €neKTpoa MOCTYNoOBO PyXaeTbCA [0 3BaplBanbHOrO Kpatepa; i eneKkTpon
KOnuBaeTbCS B nonepeyHomy Hanpsmky. (Ove. man.11) Micna po3nantoBaHHA Ayry 3 eNeKTpoaoMm
cnig npaBuNbHO MOBOAWUTUCA B TPbOX HampsiMkax pyxy. [Mpu KOHTakTHOMy 1 nanybHomy
3BaploBaHHi HaMBaXMUBILLMM € KOHTPONb 3a TakMMy TpbOMa acnekTamMu: KyT 3BaploBaHHS,
[OOBXVHa Ayrv M LUBUAKICTb 3BaplOBaHHS.

KyT 3BaptoBaHHsI: eneKkTpoa noBuHeH OyTn HaxuneHu snepeg nig kytom 70 - 80°. (Oue. man.12)
[oBxvHa gyru: sk NpaBurio, HanexHa JOBXWHA Ayrv OOPIBHIOE AiaMeTpy enekTpoaa.

LBnakicTe 3BapltoBaHHS: Y pesynbraTi HanexHol LBUOKOCTI 3BaploBaHHA Mae yTBOpKOBaTUCA
KpaTep HannaeneHoro Banuka, WuprHa sikoro BABiYi Ginblia giameTpa enekTpoda, a NoBepXHs
HannaBneHoro Banuka noBuMHHA OyTWM nnackow 3 ApibHUMK Opwkamu. FAKWO LWBUAKICTb
3BaploBaHHsl 3aBMCOKA, @ HannaBMNeHWW Banuk BY3bKUA i BUCOKUW, Gpuxi OyayTb rpybumm, i
3BaplOBaHHs He Oyde BUKOHAHO HaNeXHWM YMHOM. FAKLWO LUBUAKICTb 3BaplOBaHHS 3aHU3bKa,
LWMprHa KpaTepa Oyae 3aBenukoto, i 3arotoBky MoxHa 6yae nerko nponanuTtu. Kpim Toro, ctpym
NoBWHEH BYTU HaNeXHWM, enekTpos NoBMHEH ByTW BUPIBHAHUM, Ayra NOBUHHA OyTy HU3bKOM, a
LWBWMAKICTL 3BaplOBaHHA He MNOBWHHA OyTW 3aHaATO BWCOKOK | MOBMHHA MiATPUMYBATUCS
PiBHOMIPHOI MPOTSArOM YCbOro MPOLIECY 3BaptOBaHHS.
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. enekTpon

3aroTtoBka

1-nopayva BHKU3
2-nepeMilleHHs B HanNpsiMKy 3BaptoBaHHS
3-KONMBaHHA B MONEPEYHOMY HaMpPAMKY

Man.11 Tpu OCHOBHI HanNPAMKN pyxy
enekTpoaa

HaNpsIMOK 3BapIoBaHHA /// enexTpon

T70°-80*

3arotoBka

Man.12 KyTtn Haxuny enektpoga npu

nanyGHOMYy 3BaptOBaHHi

6) MaciHHa ayru

Mig 4Yac 3BaptoBaHHA He YHWKHYTW raciHHa ayru. [loraHe raciHHs Oyry MOXe Mpu3BecTu [0
YTBOPEHHSA HEMMMOOKMX KpaTepiB i HMU3bKOI LINbHOCTI M MILUHOCTI MeTany, Lo 3BaplETbLCH,
BHACIIIOK YOro NErko MOXYTb YTBOPIOBATUCS TPILLMHW, MOPOXHUHMW, BKMIOYEHHS LUNAaKy, HecTava
Towo. NMocTynoBo pyxanTe KiHeLb enekTpoaa A0 KaHaBKM M NigHiManTe ayry npw ii raciHHi, wob
3BY3UTUK KpaTep i 3MEHLIMTW MeTan i Tenno. TakuM YMHOM, MOXHAa YHUKHYTU Takux OedekTiB, SK
TPILLMHU 1 NOPOXHUHW. 36epiTb HannaeneHu MmeTan kpartepa, Wwob 3pobuTtn KpaTep 4OCTaTHLO
nepeHeceHuM. [MoTiM BuaaniTe 3aliBy 4YacTuHy nicns 3BaptoBaHHA. Cnocobw raciHHa ayru

nokasaHi Ha PUCYHKY HMX4Ye.

a) raciHHs gyrv Ha 30BHILLHIN CTOPOHI
HannaereHoro Banvka

L
/!

6) raciHHa oyrn Ha HannaeBneHOMY
BarmKy

Man.13 Cnocobu raciHHs ayru

7) YnweHHs 3BapHOro 3’€QHaHHA

Micna 3BaploBaHHA OYMCTiITb 3BapHOBANbHUIA LWNaK i OpU3kM 3a JOMOMOrO APOTAHOI LWiTKU Ta

iHLLWX iIHCTPYMEHTIB.
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13. TEXHIYHE OBCJ1YT OBYBAHHS

[Ansa HacTynHoi onepauii HeobxiAHO MaTK AocTaTHi NpodeciiiHi 3HaHHSI NPO eNneKTPUKY 1

ﬁ rMMOOKi 3HaHHA 3 TexHikm Ge3neku. OnepaTopu NMOBUHHI MaTu AINCHI KBanidikauinHi

2)

3)

4)

6)

ceptudikath, AKi NiATBEpAXYHTb iXHi HaBUYKM W 3HaHHA. lNepw HiX BigkpuBaTu
3BaploBaNnbLHUK anapaTt, nepeBipTe, WO BXiAHWA Kabenb anapata Big’€eAHaHWA BiA
eneKkTpomepexi.
MepioanyHO nNepeBipsAiTE HANEXHICTb CTaHy BHYTPILLIHBOTO KOHTYPY (OCOBNUBO LUTENCENbHI
BUIKK). 3aTarHiTb ocrnabneHe 3'egHaHHsl. Y pasi OKUCNEHHS BMAaAniTb MOro HaxgadyHum
nanepom, a noTiM 3HOBY MiAKMOYITh.
Tpumante pyku, Bonoccs Ta iHCTPYMEHTU nofani BiA4 PpyXOMWX 4YacTWH, Hanpuknag Big
BEHTUNATOPA, WOO YHMKHYTN TpaBm abo MOLLKOMKEHHS anapaTa.
MepiognyHO oumLanTe NUN CyxmMm i YUCTUM CTUCHEHUM MNOBITPAM. Y Ayxe 3aauMmneHomy i
3abpygHeHOMY 3BaproBanbHOMY CepefoBMLi anapaT chig YMcTuTu woaHa. PiBeHb TUCKY
CTUCHEHOro MOBITPA Mae OyTu HanexHWM, Wob YHWUKHYTU MOLUKOAXEHHS APIOHMX AeTanew
BCepeavHi anapara.
YHukanTe noTpannsHHA B anapar oLy, Boau 1 napu. Y pasi noTpannsHHSA BONOr1, BUCYLLITh
anapar i nepeBipTe i3onguito obrnagHaHHA (30Kpema i30oMAuil MK 3'€QHaHHAMU N MiX
3'egHaHHAM | Koprnycom). BukopuctoByBaTM anapaTt MOXHa TiNbku 3@ BiACYTHOCTI
aHoOManbHUX SBULL,.
MepioanMyHO NepeBipsnTe HaNeXHICTb CTaHy i30MALIMHOrO NOKPUTTS BCiX Kabenis. Y pasi ii
3pyNHYyBaHHA nepemoTanTe abo 3aMiHiTb i3onsLito.
Akwo anapart He Oyae BMKOPUCTOBYBATUCH NPOTSArOM TPUBArioro yacy, MoknagiTe Moro B
opwuriHanbHy ynakoBKy B CyXOMy MicCLyi.

14. MMOLUYK | YCYHEHHS1 HECITIPABHOCTEN

14.1 AHani3 i cnocobu yCyHeHHSs NoWnpeHnX HecnpaBHOCTEM:

fBuwa HecnpaBHOCTI Mpuy4nHM 1 cnocobu ycyHEeHHsA
Anapat YBIMKHEHWIA,
iHOukaTop XUBMNEHHSA

BVMKHEHWUIA, BEHTUNSATOP He
npautoe,  3BaploBaHHA  He
BinOyBaeTbCs.

(1) Mepe.ipTe, YM KHOMKA XMBMEHHSA Nif HANPYTOHo.
(2) BigcyTHS MOTYXHICTb Ha BXOA,.

Anapart YBIMKHEHWNA,
BEHTMNATOP  Npaule, ane
BUXIQHUIA CTPYM HecTabinbHuin
i mig 4Yac 3BaptoBaHHA NOro He
MOXHa KOHTpOntoBaTu
NOTEHLOMETPOM.

(1) MoTeHuUioMeTp CTpyMy BUIALLOB 3 fnagy. 3amiHiTb.
(2) MepeBipTe, 41 B anapaTi € ocnabneHi KOHTaKTN. AKLO €,
NigKIHOYITh iX 3HOBY.
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(1) MepesipTe, 4M B anapari € ocnabrneHi KOHTaKTL.
(2) Ha ctuky BumxigHOi knemu BMHUK 0OpuB naHutora abo
ocnabrneHnin KOHTaKT.

Anapat yBiMKHeHWI, | (3) lopuTb cBiTnogiogHWI iHQMKaTop neperpisy.

iHOnKaTop XWMBMEHHSA a) AnapaT y cTaHi 3axucty Big neperpiBy. BiH moxe
CBITUTbCH, BEHTUINATOP BIOKMIOUMTUCA aBTOMATUYHO TMICMNSi  OXOJOMAXKEHHS
npautoe, ane 3BaploBaHHA He 3BaptoBarbHOro anapara.

BifOyBaeTbCS. b) [MepeBipTe cnpaBHiCTb Tepmoperne. 3amiHiTb oro B

pasi NOLUKOAXKEHHS!.
c) [lepeBipTe WINbHICTL MiAKMYEHHS TepMopene, i 3a
HeobXigHOCTI NiJKMIOYiTh NOro 3HOBY.

HoMmiHanbHW CTpyM enekTpogoTpumaya MeHLUUn 3a Noro
dhakTUyHMI pobounii cTpyM. 3aMiHiTb MOro Ha enekTpos 3
6iNbLINM HOMIHANbHUM CTPYMOM.

EnektpogoTtprmay CWIBHO
HarpiBaeTbCs.

Mpwn 3BaplOBaHHI MMA
YTBOPHETLCA 3abaraTo
Opu3oK.

HenpaBunbHe NigKAlYeHHs BMXigHOT NonspHOCTI. MNMomiHanTe
NONSAPHICTb.

Llen BMpi®6 NOCTIMHO BAOCKOHANIETLCA, TOMY B OKPEMUX YACTUHAX MOXYTb 3’ABRATUCAH
BiAMiHHOCTI, 32 BUHATKOM (hpyHKLiM i ekcnnyaTauii. IAKkyeMO 3a po3yMiHHS.
JOLOATOK A: MAKYBAHHSI, TPAHCIOPTYBAHHS U 36EPIFTAHHS

A2. TpaHcnopTyBaHHA
Mig yac TpaHcnopTyBaHHA 3 06nagHaHHAM chig NoBoAUTUCS 06EPEexHO, o6 YHUKHYTU CUMbHOTO
BnnuBy. Mig Yac TpaHCNoOpTyBaHHA HeobxigHO 3anobirati BNnMBY Ha obnagHaHHA BOMOMM 1

fouy.

A3. 36epiraHHs
Temnepartypa 36epiraHns: -25 °C - +50 °C

BonoricTb npu 36epiraHHi: BigHocHa Bornorictb <90 %
TepwmiH npuaaTHocTi: 12 micsauis
Micue 36epiraHHs: BEHTUNbOBaHE NPUMILLEHHS 6€3 KOPO3iNHO-aKTUBHOTO rasdy

CXEMA ANAPATA B 350PI
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