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I. General

Working principle: the machine can instantaneously release the electric energy stored in the capacitor to the connecting point
of work pieces and repairing materials which are composed of metal materials of large resistance, such as steel, to contact the
resistance to rapidly heat and weld together for repair welding. This repair welding is characterized by heating in small range (<1mm2),
short time (ms level) and at low average heat value. The work piece body is heated a little without any deformation, annealing and
fading. This is the main cause to call the machine as the cool welding machine.

The hine is extremely suitable for repairing small defects on the work piece (such as processing defect, collision damage,
inadequate argon are welding, founding defect and accumulative abrasion). The tool or die, after properly repaired by this machine,
can largely prolong the service life, even has a miracle effect.

The machine is an important tool for plastic industry to improve the product quality and reduce the repairing and cutting expense,
and an ideal option for foundry industry to improve the finished product ratio and reduce the product cost.

E-9188A+ type is the latest tools & moulds repairing machine developed by our company, which has the following advantages:
1. High welding strength: full metallurgical fusing, the repairing places can be subject to milling and filing and other post-processing.

2.High repairing precision: use sheets repairing materials to repair, without lose the original base level, less redundant solders,
and easy for post-phase shaping. The minimum repair amount is (.03mm (repairing materials of 0.035mm in thickness is used).

3.Wide application: the workpieces made of various metal materials can be repaired other than the materials and hard alloys of
rather low resistivity such as copper and aluminum,ete.

4.Less damage to base materials: small hot spots, without causing annealing and deformation of base materials.

5.Reasonable distribution of power: microcomputer chip control is adopted, and various materials of different thickness from
0.03mm to 0.22mm can obtain the best power.

6.Multi welding modes: 6 types for selection, adapting to different welding and repairing requirements.

7.Large adaptive range of voltage: the switching power supply is used. When the voltage changes within the range of +20%,
this machine can work in normal state and maintain a stable output power.

#_Protection function against abnormal operation: it protects the surface of workpiece against damages caused by misoperation.

9.Convenient for electricity connection: with strong-magnetic connector, it is very convenient for connection and installation
of various iron workpieces.
10.Easy to carry: small size of the whole machine: (3703200 [50)mm3, light weight: 8kg.

Il. Performance indicators

Scope of application: the workpieces made of various metal materials can be repaired other than the materials and hard alloys
of rather low resistivity such as copper and aluminum, ete.

Applicable for:

1.Partial wearing generated during using of tools and moulds.

2.Processing defects in the manufacturing process, such as casting defects, size over-tolerance, corner damage, insufficient
argon welding, and so on.

3.Corrosive pits of cavity and other defects.

Power: single-phase 220V £20% 50Hz

Power consumption: 5-700W

Instantaneous maximum power: over J0KW

Power mode: 0-5, totally 6 modes, continuous output pulse frequency: 2.8-100Hz, automatic microcomputer control.

Power mode: 0-5, totally 6 modes

Host size: 370 2004 150mm3

Weight: 8kg

II1. Operation panel and installation diagram
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Diagram 1: Front panel Diagram 2: Rear panel

(UMaode display (Tiwelding tip diameter display

Repairing material thickness selection Welding tip diameter selection @IProtection switch selection

(@ Mode selection Foot switch socket @Power switch
(4iPrecise welding output Switch button @ Fuse tube seat 4A
(S!Positive output terminal (I[iNegative output terminal BPower input AC220V AC50Hz

(E)Repairing material thickness selection

Installation
Hold the rear part of the plug
Plug into the pap

Proper precise output
Installation method
of welding tips

Installation method
of welding tips during
normal output

Diagram 3: Installation method of front panel

Front panel part:

1. Screw down the welding tip cable (the larger one) to “ positive output terminal (5)" (see the above installation diagram);

2, Screw down the magnet cable (two smaller cables) to “negative output terminal (11)" (see the above installation diagram);

Note: two magnet cables should be used at the same time; otherwise, the output power will be reduced.

3. Insert the foot switch connecting line plug into “foot control switch socket (9)” hold the rear part by hands when inserting,
align the plug groove to the raised rib on the socket, lightly push it and automatically lock, Hand the plug cover by hands to pull out
(see the above installation diagram), if pulling out the plug.

4. 1f it's welded by the precise welding tip, it's only needed to screw the precise welding tip into “ precise welding output end
(4) (see the above installation diagram)™ . (It's same with pulling and inserting above.)

Rear panel part:
1, Insert the plug into a 220V 50Hz single phase socket. The socket should be grounded well,
2. Switch the main power switch to “ON"

IV. Use

Note: splash may happen to welding on the some parts and protective glasses should be womn (available in accompanying accessories)
to protect eyes.

1. Standby charge: switch on the main power switch on the rear panel to allow the machine in a standby mode. The power
indicator light is on.

2. Work starting: repress the power control switch button on the panel afler about 30s standby, 1082 will be displayed on the
machine. If press the power control switch button within 30s standby charge, 1082 will be displayed on the machine and instantly
out, and “= " in the first position will be displayed. The machine can work normally only after 30s standby.

3. The mode is selected according to the flatness of welding spot. Mode range: 0-5. If the welding spot is extremely uneven,
it's better to select Mode 0. The repairing materials are largely deformed on Mode 0, and easy to tightly bond with the work piece
upon welding, When it's on Mode 0, it's highly recommended to switch off abnormal operation protection functions; otherwise, the
machine may cut off the output and alarm. It's better to seleet Mode 4 for smooth welding spots or the welding spot at edges and
corners. The repairing materials are deformed a little on Mode 4, and the surface is flat and accurate after welding.

Generally, Mode 1 and 2 are most commonly used.

4. Single point welding mode: use description of Mode 5

The single point mode is the same with E9188A single point mode, and suitable for the single face double pole welding in the
hardware industry together with special welding gun for the single welding spot, such the work piece which should not have welding
trace on the back, such as battery, badge and trademark. Weldable material: all ferrous metals (except copper, aluminum and low
resistance metal).

The single point welding speeial welding gun is not the standard accessory. If needed, please contact us.

5. The welding tip diameter is selected according to actual situation. Method: press “+ 7 or “-" button to increase or
decrease displayed figure. If pressing is more than 1s, the figure will be automatically and continuously increase or decrease.
Diameter range: 1-5. The output power increases along with the increase of the diameter value. It's recommended that figure 5 is
selected for the welding tip of Smm diameter, 1.5mm or 1mm bottom welding tip, and 2 or 3 for the welding tip of 2.5mm diameter.

6. The repairing material thickness is selected according to actual situation. Method: press “+" or “-” button to increase
or decrease the displayed figure. If pressing is more than 15, the figure will be automatically and continuously increase or decrease.
Thickness range: 03-22. The output power increases along with the increase of the diameter value. It's recommended that the figure
less than 10mm is selected for 0.10mm thick repairing materials.

7. Magnet absorption: two magnets respectively absorb to the non working face of the work piece at the same time. Please
ensure the power on at absorption. It's best to absorb on the clean and bright plane. If the work piece is molded by many materials,
it's best for the magnet to absorb on the welding surface of the welded material, See to Diagram 4 on Page 4.

o
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{B/Press welding tip

@Stamp

BERoll

(Z)Place materials TR
2/Place materials welding tip

([BRelease
the treadle

(L)Connect magnets
Diagram 40peration sequence

8. Start to repair: place the selected material on the defect and the welding tip on the
repairing material, foreefully press and step the foot control switch by a foot. The welding
tip and the machine will generate regular vibration at this time and the welding trace is
visible on the repairing material. Roll the welding tip along with the vibration rhythm
of the welding tip and the machine to generate continuous welding lines. Multi welding
lines are compactly arrayed to form a whole welding face. If one layer of the repairing
material is not high enough, multilayer welding can be overlapped. Tight welding should
be ensured on the every layer. The array density of the welding spot is shown in left
diagram.

9. Abnormal operation protection: switch the protection switch on the rear panel to *ON" to turn on the abnormal operation
protection of the machine. If the protection function is on and step the foot control switch before the welding tip contacts the work
piece, the machine will automatically cut off the output and alarm. If the welding tip is falling during welding, the machine will also
mstantly cut off the output and alarm to prevent the fine surface of the working piece damaged by the welding tip. If the protection
switch on the rear panel is switched off, the abnormal operation protection of the machine will be off and the machine will not
generate the above protection action.

10. Precise welding gun: if it's thought that the normal welding gun and the cable are not proper and affect precise work picee
repairing, the precise welding gun can be selected. The machine automatically reduces the output power upon the precise welding
gun screwed into. The welding thickness is low to 12 and the welding tip diameter is limited to less than 4. The welding pulse
frequency is low to 1/4, (The use diagram of the precise welding gun is shown in Diagram 3 on Page 3.)

V. Process skill repairing

1. Selection of repairing material :

There are three materials together with machine supply, alloy steel (HOEMn2Si), stainless steel ( 1Cr8Ni9Ti) and spring steel (
number 70 high carbon steel).

The alloy steel can be bonded well with most of die steel, have a proper hardness at repairing spots (hardness: about 30HRC),
is casy to dress well at the post phase, and have a similar color with most of die steels; so the repairing trace is small. And the
repairing spot can be treated by opal printing and _nitrogen.

The stainless steel repairing material can resist the corrosion well, and be bonded well with all materials. The repairing material
has a good toughness (hardness: about 20HRC), but is not suitable for the die that needs the opal painting on the surface.

The spring steel is hard: the repairing spot can be automatic quenching and has a strong hardness (hardness=>50HRC). It's
suitable for the die that has been quenched and needs final quenching. The welding spot has a strong brittleness after welded by the
spring steel.

The material that is similar to the performance of the spring steel is tool steel that has a proper carbon content of T10. Generally,

the material that has lower carbon content is a better toughness after repair welding.

In addition, some hot work dies made of 3Gr2W8V or imported H13 and 8407 need the according repairing material for repair
welding.

2. Selection of repairing material thickness:

The selection of the repairing material thickness is decided by the surface cleanness of repaired die and the repair quantity. If't
he cavity surface with strict cleanness requirements is to be repaired, it's recommended the repairing material is less than 0.12mm t
hick. For some dies that needs no quenching on the cavity and have hard milling materials, the repairing material is selected as less
than 0.08mm to reduce the trace generated by heating and hard milling by the base material outside the welding spot.

3. Selection of welding tip:

The welding tip is mainly divided into two types, ball welding tip and bottom corner welding tip.

The ball welding tip is a half ball round rod at the top and has two specifications with machine supply, ¢ 2.5mm and ¢ Smm.
The ball welding tip can be continuously welded under rolling and pressing on the repairing material, and has a stable contact area,
which can ensure better repair welding quality and is the most commonly used. When using the ball welding tip, attention should
be paid to keeping the ball shape, not damaging into the sharp cone and preventing faulty welding.

The bottom corner welding tip is specially made for the place where the ball welding tip can't be welded. Its end interface is
made into a plane. There are two specifications with the machine supply, lmm and 1.5mm. The bottom comer welding tip is suitable
for repair welding on bottom corners (see the following diagram). 1-2mm interface of the bottom corner is optimum. Smaller
interface will generate tip arc discharging and discharging under working; and larger interface will cause faulty welding because of
inadequate welding power.

Every type of the welding tip should be often repaired to ensure a smooth interface. Keep a smooth welding tip, use the flat
welding tip as much as possible, and reduce the opportunity that the working surface contacts the copper on the welding tip, so as to
improve the welding quality.

Repairing Repairing
material material

Repairing diagram  Bottom corner lateral welding tip

Repairing diagram  Bottom comner plane welding tip
Bottom corner welding tip diagram

4. Preparations for repair

Remove filth: the repairing spot can be cleaned by ethanol or acetone to remove oil stain; and the oxidation film can by emery
cloth or oil varnish. The antirust oil and the oxidation on the repairing material should be cleaned in the same way. Unclean surface
or repairing materials will affect repair welding quality and cause explosion and faulty welding etc--

Preparations for nitrided work piece:

Some nitrided work picces have much nitrogen in the material. The high temperature causes the nitrogen expansion upon
welding to peel off the surface layer material from the body. The common solution is to remove the nitrided layer by electric grinding
and repair welding by material placement or weld for one time by the welding tip discharging to release the partial nitrogen from
the nitride layer, and then weld, which will notably improve the welding quality.

Hole expansion:

Deep and small holes (needle tip holes) and steep holes should be going through proper hole expansion as follow: select the
thickness between 06 and 09, press the hole by the ball welding tip (the welding tip size can be decided by the expanded hole,
generally the welding tip is 3-5.), step the foot switch to weld the tip of the hole wall and form a reverse ball pit, 50 as to increase
the welding surface between the repairing material and the work piece (see the following diagram). If there are small holes in a large
area, the surface can be removed by about 0. 1mm by an electric grinder.

Thick repairing material

Thin rppairing
( ; 2;?;2?3 Ifor the ; for the bottom

Small hole expansion Repairing results Steep hole expansion Repairing results
5.Comimon repairing problem
1) Inadequate repairing on the edge defect:
Example: the defeet of original corners and edges is 0.1mm, but repairing for two layers of 0.1mm thick is still not enough.
Cause: the interface area of the corner and edge is too small; comparatively, the welding power tends to be large and the
repairing material is thrown away by welding.
Solution: reduce the welding power, change welding spot and force direction, avoid the sharp tip of the corner and edge and
weld at both sides as follows:
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Wrong repairing diagram for the corner and edge Correct repairing diagram for the corner and edge

2) Discovery of many needle holes after repairing and polish removal

Cause: over large welding power or over small interface between the welding tip and the repairing material (for example: the
welding tip is too small or sharp ete+) causes over deformation, and such impurities as air, oxidation layer and welding tip copper
are into the repairing material during reduplicative rolling and pressing.

Solution: please use the thinner repairing material as much as possible, smaller power will cause little deformation on the
repairing material, ensure the purity of the repairing material and eliminate needle holes on the repairing spot. The electric grinder
should be used to remove about 0.10mm for re-welding.

3) Minor cracks or holes on the outer ring of the repairing spot

Attention should be paid to analysis on two causes.

One is the flat hollow on the edge before repairing and the circularity defects outside the repairing spot after repairing, Little
repairing materials are peeled off upon careful observation, which are caused by insufficient welding power, and can be solved by
increasing the welding power or reducing the repairing material thickness (the original repairing material should be thoroughly
removed before re-welding).

The other is the steep hole or hollow before repairing. The affection by oxidation impurities on the work piece surface should
be considered. Poor preparation for nitrided die before repairing will also cause cracks outside the repairing spot. The nitrification
layer should be ground off and repair welding again on the repair welding spot,

4) Minor raise on the outer ring of the repairing spot after polishing

Cause: the heat generated during the welding may hard mill the base material of the fine quenching work piece.

Solution: the bottom layer (directly contact the work piece) is welded under small power and by the thinner repairing material,
such as 0.05mm, to reduce the thickness of hard milling base material, so as to reduce repair welding trace. It should be ground
well by 1200 whetstones before polishing, and polished by a wool wheel for a short time to have little trace.

5) Minor depression on the repairing spot after polishing

Cause: the repairing material is weaker than the base material, which has happened to the quenched or nitride work pieces for
many times.

Solution: use the high hard supplement materials, take advantage of its fine quenching to have a similar hardness of the
supplement material to the hardness of the base material and eliminate the depression on the repairing spot.

6) Repairing spot falling as air bubbles after heat treatment

Cause: the metal is melted into the air under the high temperature during welding and the air is expanded by the high temperature
during heat treatment, so many air bubbles are generated on the repairing spot.

Solution: the welding lines should be evenly arrayed from one side of the repairing material to another side during welding.
The welding should not done from four sides to the center. or many blanks should not be left after the first welding, secondary and
third welding are done to repair.



Carrect welding sequence

V. Standard packing list

Wrong welding sequence

Warranty of precise welding tips

The precise welding gun, except
that the oxidation layer should
be removed, should be screwed
down upon screwing into the
socket, 50 as to increase the
interface with the socket and
ensure the output power, as well
as prevent bonding between the
screwing end and the socket
because of sparkling.

Host 1 set Fuse tube (4A) 4 pieces
Positive output connecting line (with welding tip) 2 pieces Sharp steel scissor 1 picce
Negative output conneeting line (with magnetic connector) | 2 pieces Welding tip 4 pieces

Precise welding tip connecting line (with welding tip) | piece Stainless steel repairing material (0.05; 0.10 and 0.15) | 1 set
Plain protective glasses 1 set Spring steel repairing material (0.10) 1 set
Foot control switch (with connecting line) | piece Apparatus quality feadseck card, i L. qualiy certificate end warrenty cond | 1 poe gt
Power line 1 piece

The company supplied the above accessories in a long term.
The warranty period for the host is 1 year from sold; except damageable parts of other accessories.

VII. Common troubles and troubleshooting

Trouble

Cause

Troubleshooting

No display after switch on

No power input into the machine or fuse break

Check input power and change fuse tube

Welding power reduction,
even no welding capacity

There are pollutants on the strong
magnetic connector or absorbed on dirty
metal surface. The terminal nut is
loosened. The rotary part of the welding
holder is too dirty.

1. Clean the interface between the strong
magnetic connector and the work piece,
and screw down the terminal nut.

2. Disassemble the welding gun and clean
the interface, adjust the contact
pressure well.

Use Mode 0 when the abnormal
operation protection is “ON"

No selection on Mode “0” or abnormal
operation protection “ OFF "

No welding when the machine

Poor contact between the welding tip
and the repairing material or inside
the welding tip

I. Clean the metal surface of the work
piece to be repaired to be bright

2. Dress the welding tip to smooth

3. Disassemble and clean the contact
part of the welding tip, and adjust the
contact pressure well

alarms upon stepping
the foot switch.

Step the switch before
contacting the work piece

Repeat training, place the welding tip at
first, and then execute the welding. When
step the foot switch to end the welding,
step the foot switch at first, and then take

oft the welding tip.

Poor connection between the
magnet and the work piece

Absorb the magnet to clean and bright
work piece to be repaired (prevent poor
contact on the assembly). Clean any
oxidation at first, and then absorb the
magnet. The magnet copper should be
kept clean, without any impurity, s

uch as iron slag.

The machine is off afier dozens of
minutes' working and displays “q 7
on the display window, and other
figures are out,

This is the protection action by the
machine, generally caused by over
high temperature, or fan blocked or
ventilation port clogged.

Check the fan, remove air block, and
keep 10cm ventilation space beside the
machine box and | 5e¢m behind the
machine box, or startup after standby
for several minutes.

The maximum thickness is up to 12 and
the maximum welding tip diameter is to
4. The welding frequency is

reduced notably.

This shows the machine is under
precise welding status.

If the machine is wanted to work at the
normal welding status under a large
power, please pull out the precise output
plug; namely the machine is withdrawn

Product certificate

Product name

Model

Exwork serial number

Inspector

Only permit the qualified products leave factory,

Remark after examining

Maintenance card

Customer name Telephone
Detailed address
_ Exwork
Model serial number
The date of Receipt
purchasing machine serial number
The place of
buying machine
Dealer
The date
of breakdown
Breakdown

Service record

from the precise welding status.

Regulation of maintenance:

1.The company is responsible for the main engine maintain in a year, in the warranty time we will
change the normal damage part for the free.

2.In the warranty period because you can not use right,or disassemble voluntarily,which causes the
damage, if need repair, we will account the repair expense and the components expense suitably.

3.In the warranty period, if the product has any quality question, you can repair the product in the
company or the near subsidiary company service depend on the maintenance card or the receipt of
buying machine.

4 Please take care of the maintenance card properly, when repair,please show this card and the receipt
of buying machine, if lose them,the company will not be responsible for the free service.
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