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1. INTRODUCTION

The mechanical handtool manufacturing in Vietnam is
allocated at four factories:

- The Mechanical Handtool Factory, Hanoi

- Factory No.2 for Mechanical Tools Bac Thai
- Hai Phong Handtool Factory

- Chu River Mechanical Factory

The first one covers about 60% of the total production. The
production programme comprises pliers of various sizes and types,
grip wrenches, sheet cutters, table vices and bicycle cranks. The
product mix, quality and quantity do not .atisfy the internal and
export market requirements. The yieiu of products is low and
life-time of dies very limited. The products, dies and cutting
tools for manufacturing are based on imported rolled long
products of various not always properly selected steel grades.
Existing facilities and especially needed for the blanks
preparation and die making are obsolete what hinders the
upgrading of technologies, quality and quantity of production.

UNIDO as executive agency on the request of the SR Vietnam
Government will assist wupgrading of technologies mainly the
blanks preparation and dies making and concentrating its efforts
for the Mechanical Handtool Factory Hanoi in order to radiate
them for other factories of hand tools.




2. RECOMMENDATIONS

2.1. The Mechanical Handtool Factory Hanoi with its
well prepared engineering staff seea to be the best to
allocate funds and efforts for upgrading the handtool
manufacturing methods.

2.1.2. In order to avoid frequent mistakes in supply of
imported raw materials for production and semi-products for
die making it will be highly recommended to pronounce the
Mechanical Handtool Factory Hanoi as a leader for the
purchases.

2.1.3 As proposed by PFF and PD new equipment, study
tour, fellowships when concantrated in Mechanical Handtool
Factory Hanoi may bring the best expected results for end
target. Supported by CTA and experts the National Project
Director (NPD) and its implementing group will create a
nuclzus for further efficient development in the country.

2.1.4 It will be highly recommended to provide the
merits for the MHFH and the others to replace the coal fired
reheating furnaces by modern ones. It is considered as very
reasonable to invest at least one modern hammer able to pace
with the cross-rolling mill.

2.1.5 As the next step to upgrade the blanks preparation
the investment of at least one forge-roll will be highly
recommended.

2.1.6 Implementation proposed by PFF and PD new
equipment capacities will be limited by bottle-neck in
products machiaing. It will be therefore highly recommended
to introduce (invest) at least cne broaching machine.

2.1.7 No good reference hand books and technical
magazines are available in the country on hand tools
manufacturing so MHFH should have a library and other
factories can also benefit from this.

2.1.8 New equipment and temperature controllers are
required, especially for dies/toolings heat-treatment so
that dies are uniformly hardened.




3. FINDINGS

3.1. GENERALIT!ES (TECHNOLOGY FOLLOW-UP SEQUENCE)

Imported rolled 1long products supplied as round and flat
bars (sometimes of improper sizes and steel grades) or cut with
shear mechanical presses into pieces by volume required for
expected products. Except pre-cut blanks for pliers for the rest
of programme round bars or preforged blanks are applied. Blanks
are preforged by nand by opern forging with pneumatic hammers.
Reheating of cut pieces, precut or preforged blanks is executed
by coal fired furnaces (Hai Phong applies bunker-oil fired
furnaces). Very obsolete system of blanks preparation and
preheating markedly decreases the yield of products and their
quality.

It badly influences the dies working conditions causing
excessive wear and premature need for their rebuildings and
frequent damages.

The preheating of dies, flat or bending passes, precoating
of dies surface, dies 1lubrication and scale removal (Hai Phong
applies here compressed air) are not adopted. Lack of these
depreciates the life-time of dies and the surface quality of
products.

Trimming of flash after forging is executed by mechanical
presses with dies of improper steel grade (except the Mechanical
Handtool Factory, Hanoi) frequently with improper finishing
{shape and surface!. The life-time of trimming dies is very
short.

Lack of control equipment to supervise the reheating
condition of blanks, intermediate annealing of semi products and
finish heat treatment of products (except timing when induction
heating applied) increases problem for proper dies use and in
addition lowers the products quality.

It is a broad variety of steel grades (about six grades)
imported for forging dies making (snhmetimes too expensive for
shallow cavities) frequently supplied as heavy section round of
square rolled bars. For blanking and trimming tools some
companies apply steel grades as for forging dies (except Hanoi).
Others apply three steel grales (carbon; high chromium; high
chromium-molybdenum) frequently too expensive for certain
applications.




Improper shape and sizes for dies making compulses factories
for preforging of die blocks which deteriorates their quality
(lack of temperature control for reheating; improper cooling
conditions).

Companies are compulsed to prepare by themselves majority of
milling cutters for which three steel grades are used (obsolete
18X W and 9% W and modern W - Mo). Improper use of as supplied
high speed steel bars compulses companies to preforge them. Lack
of control facilities damage the raw materials for milling
cutters). Improper preheating conditions, 1lack of control for
salt bath furnaces causes damages and at the end a short life-
time of cutters.

Simple equipment for product machining (broaching is not
applied) increases difficulties for finishing of products.

Among all as listed difficulties three common may be
selected which via complex action will markedly benefit in
upgrading the technology and hitherto products quality and their
output (yield and quantity) :

- Control equipment
- Dies making, finishing, reshaping and redressing
- Blanks preparation system

The monitoring of temperatures during whole sequences of
products manufacturing, dies and cutting tools making will
directly influence dies/tools performance, quality and output of
products.

Machines, auciliary equipment, technology for dies making
finishing and their maintenance, will benefit in upgrading the
technology, decrease unit consumption, and increase output of
products.

Improved dies making conditions will allow for modifications
in trimming and widen the application of precut blanks.

Prerolling of blanks for as broad as possible production
programme will benefit in increased yield, extension of dies
life-time and output.




3.2. STATE OF DIES MAKING AND THEIR WORK

3.2.1. -pies Designing

Basically 3 types of dies are being used for handtools
manufacturing by conventional methods by using hammers and
friction presses in Vietnam hand tools factories.

(a) Blank cutting dies
{b) Forging dies
(c) Trimming dies.

For all these dies to perform in a satisfactory manner
following stages are of much importance.

(1) Design stage

{2) Manufacturing stage

(3) Heat treatment stage

(4) Vorking of dies stage

(5) Dies and its maintenance stage.

Design stage

Before designing a die choice of die steel is very
important. In Vietnam they are using alloy steel forging dies and
high carbon high chromium for blank cutting dies. Hardness
retained after tempering for forging dies which is quite
satisfactory for shallow forgings like pliers, spanners and other
allied handtools. Also while selecting a die steel care has to be
taken that proper die steel heat treatment equipment is available
in the company.

Blank cutting die design

Hand tools in general have a very typical material flow
along the heads and the handle portions while forging is done
from round bars then it is very difficult to have a uniform flash
flow all along the contour of the item being forged. Keeping this
criterion in mind hand tools are generally forged from blanks.
Hand tools factories at Vietnam are also doing the same for
pliers. A cutting blank should have the following criterion.

(i) Material flow should be uniforam

(ii) It should give more or less uniform flash all along the
contour of forging

(iii)As far possible grains should be along the forging




and not across it.

These parameters are more or less taken care off in blanking
die design at Vietnam factories.

Forging die design

Before commencing of forging die design it is very important
to know whether forging die is to be used for forging hammer or
friction press.

Basic parameters for forging die design are :

(a) Bending die-giving approx. Shape to cut pieces and removing
of scale.

(b) First drop-giving the approx. Shape with in tolerances.

(c) Finish drop-giving the needed shape with close tolerances
and stamping is also done here.

In the present study it has been noticed that forging dies
for hammers take care of all the above points where as dies for
presses have only the finish drop. So blank piece is directly put
in the final drop. Even though production is not so fast, die
life is tremendously reduced. As no arrangement for removing
scale is there, it further worsen the problem and total
production form a die is 3500 pieces average as compared to 7000
Pieces in case of forging die for hammer.

Flash flow :

Flash is necessary evil so far as close die forging is
concerned. In case of drop/pneumatic hammer forging, it is not
possible to have flashless forgings. But flash thickness has to
be varied depending upon the forging die material and extra
amount of raw material in blank. If the cutting blank is properly
designed than the flash thickness should be 1low. In present
gsituation in case of pliers forging die flash thickness in design
is given as 1,2 mm +1,0 which is quite high. It has been advised
to the hand tool factory to control the flash thickness at die
making stage 0.8mm and this has to be exercised closely,

While designing bending die care has to be taken that no
sharp corners are there. First drop is more in thickness and less
in width in such a way that material in first drop is sufficient
to fill the 2nd drop properly. Thus load on 2nd/finish drop will
be minimal and increasing the life of dies.

Draft angles should be just sufficient that die does not
stick on the hammer/press. Also we can not be very liberal with
the draft angles as otherwise load on machining and grinding will




increase excessively.

Trimming die design

Hand tools in general after forging are normally cold
trimmed. As trimming is done in cold stage, die edges should be
retained for quite longer application. High carbon high chromium
material is recommended for dies making. For easy redressing die
is made in two or more parts and joined with pins.

For items where alloyed raw materials are forged hot
trimming is done and trimming die design is altered accordingly.

3.2.2. Raw materials for dies and cutting tools

Most of the die steel used in the country are imported
presently. Even though the designs are taking care of proper die
steels but while coming to the practice not many are available
for the die making. So they have always to make compromises.

At times they have to use medium high carbon steels in place
of high carbon high chromium materials. Edge retention in HCHC
die steel is much higher as compared to plain carbon steels and
that is also one of the main reason for such low productivity
from blanking dies/trimming dies.

Forging of die blocks

Once again because of non availability of right size of die
blocks forging of die blocks in square or rectangular shapes is
done from rounds. Heating of die blanks is being done in coal
fired furnaces without any temperature controlls.

Also no controlls are being exercised to check these forged
die steel blocks to see that these are free from internal cracks,
overlappings and otter microstructural defects.

It has been stressed to the authorities not to undertake
such forging of die blocks under present controlls. In case of
this has to be taken, it should be done with temperature and
other metallurgical controlls.

Also High Speed Steel for making cutting tools is imported.
The factory gets one or two sizes and then reforge again to the
required size without any temperature and atmosphere controlls.
High Speed Steel thus forged can not give good results in spite
of the fact that we will have modern equipment for Heat-
treatment.
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Manufactures test certificates should be asked for each and
every bar of die block being imported. Also the same should be
cross-checked at own laborary of HTFH and only tuen released for
die making.

Stocks: It is concluded that variety of die steels has to be
stocked. Different for forging, blank cutting, trimming dies.
Sufficient stocks of the dies steel should be build up at HTFH so
that these can be supplied to other factories on demand from time
to time as well.

3.2.3. DIES MANUFACTURING

Once a die has been properly designed next most important
stage is die making. In Viet Nam die making is wusing most
primitive techniques. After rough machining dies and forging dies
in particular are finished by cartesians approach. Even tool
likes scrappers, needle files and rifflers are not made
available. One only gets a very rough shape in the die making and
exact shape of hand tool cavity is achieved by hand finishing. So
work load on machining and finishing is very high.

Even though here desings are satisfactory, die making
requires much more improvements because of equipment of die
making requires upgradation. Designs have to be followed more
stringently to get better results.

Developmert of masters for copying

New masters for copy milling machine for copying have to be
developed and hand tool factory at Hanoi has been advised
accordingly.

Electrodes for Electric Deischarge (fachines

Electrodes for EDM wil be made out of graphite for rough
machining and copper (99,99% purity, OFHC grade) for finish
erosions. Graphite is very easy to machine and can be finished
easily. Graphite suitable for EDM again will have to be imported
as no local sources are available.

Dies finishing

Again virtually no equipment is available for dies
finishing. Whatever rough shapes are achieved by outdated
machinery the same have to be accepted by minor filing and
scrapping Annex 1 includes the equipment for dies wmaking. Dies
finishing is the most important parameter and the materisl flow
is with minimum friction in a die. Procedures for die making have
been explained to the works as is given in Annex 3. Further Annex
1B 2xplains fully the application of machinery/equipment for
modernization of die making.




Dies reconditioning

Under the present conditions there exist no provision for
the reconditionning of the dies. Once a die is put on the
hammer/press, blanking press or trimming it is removed only when
it is finished. In case of a die is reconditioned a little after
using 10 - 20X of its life then its total life can be increased
to manifolds than the existing standards.

Dies checking

Presently dics made are not checked and sent for performance
directly as there is no method for checking the dies. Simple
process of taking plasters in two blocks and then matching has
been suggested. This metho¢ of checking forging dies is foolproof
and does not re ,uire any special equipment. Dies thus checked
will have much less load on trimming dies and thereby increasing
the life of a trimming tool as well.

Also the workload on subsequent machining operations will
reduce con ‘iderably thus increasing the output per man per
machine per cutting tool used.

Blank cutting dies ar . trimming tools should also be checked
more thoroughly before these are sent to forming section.

3.2.4. DIES HEAT TREATMENT

Pre-heating of dies

Presently pre-heating of dies for heat treatment is being
done in coal fired open type furnaces, with no temperature
controllers. As the furnaces are open type, dies surfaces are
getting oxidized and thus some parts get too much scaling. When
this pre heated dies are finally heated in salt bath and
querched, gives soft spots. That is one of the major reason of
die failure.

For this new furnace for pre-heating dies with air
circulation and temperature controllers have been suggested.
These can be fabricated by HTFH as complete know-how is available
with them.

Dies heat treatment equipment in Vietnam is not so obsolete
but has lived its life and thus needs replacement.

Salt bath furnaces




10

Salt baths in Hand tool Factory need replacement as these
have lived their life. Transformers are in good shape. Process
layout for dies heat treatment is given in Annex 4.

Temperature controllers

Presently virtually no temperature controls exists so far as
salt baths are concerned. It is sheariy jugement of operator’s
eyes and quenching. Keeping this in view various temperature
controllers in Annex 2 have been suggested which will give the
required controlls.

Digital temperature Indicators

Seing the present trends it has been suggested to purchase a
set of digital temperature indicators, so that in case a
temperature controller becomes out of order then at least
temperatures are seen with this and controlled manually till
replacements are arranged.

Digital temperature controllers

A set of digital temperature controllers has been suggested
to be procured so that temperature is controlled and easily rezd.

It is to be noted that the salt baths as applied needs
rectification. The three chemical reaction possible in a salt
bath at high temperature are oxidation, carbonization and
decarbuziation. One method of rectifying austenitizing baths such
as salt mixtures.

1. Add 50gm of boric acid for each of 45kg of salt after
every 4 hour period of operation
2. Insert a 75mm graphite rod into the bath for one hour

for everg 4 hours of operation.

Quenching : To produce maximum depths of hardness in water
hardenirg tool steels, it is essential that they be quenched as
rapidly as possible. In most instance, water ou: brine solution
consisting of 10% NaCl (by weight) in water is used. Occasionally
for an even faster quench, an iced brine solution is employed.

3.2.5. WORKING OF DIES

Forging dies prior to building into the press or hammer
ought to be preheated. Preheating of dies at strictly controlled
temperatures (accordingly to applied machine; dies steel grade
and intricateness of the pattern) improves their working
conditions. At Vietnam factories due to lack of equipment dies
are improperly made and no control at preheating.
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Scale removal, precoating of the dies surfaces, lubrication
at work decrease to great extent the dies wear. No one of visited
factories applies with bending or flatening passes due to the
scale removal of the blanks surface in insufficient. The
situation is in addition deteriorated by the application of coal
fired furnaces (except the Hai Phong Factory) unable to
temperature and atmosphere. Control the precoating of dies
surfaces is not applied. Scale removal during forging (by
pressurized air blow) applies only Hai Phong Factory while
lubrication is in use only at the Chu River Factory.

Lack of equipment prevents any reconditioning of dies at
work. Due to even minor defects decrease the quality of products
or causes premature failures of dies.

Blanking and trimming dies (frequently with improper design
see 3.2.1) operate without lubrications and due to lack of
equipment are prematurilly rebuilt.

3.2.6. BRIEFING ON DIES MAKING AND USE

A short briefing on steel grades selection for blanking,
forging and trimming dies has been executed (appropriate
literature left for study)

Willingness and eagerness of local personnel allowed to
arrange improvised conditions by which it was possible to
demonstrate some of basic elements for forging dies finishing and
their pattern control. The control by the use of plaster of paris
and masters revealed some inadequacies. The method of their
rectifying was also demonstrated.

Approach to the selection to heat treatment of forging dies
was arranged. Lack of control equipment prevented to leave exact
guidelines. The control of heat treatment quality evaluation has
been demonstrated.

In order to convince the forgemen on the benefit of dies
lubrication an improvised "oil-graphite” suspension has been
prepared and applied. About 15X improvement of die life was
achieved in two weeks application.

In order to present future dies making and use conditions
{to be expected after commissioning of the equipment to be
purchased by the project’s funds a short description of the made
of operation has been prepared (Annex 3)




3.3. BLANKS PREPARATION

3.3.1 Applied technology

Pre-cuiting blanks are applied only for forging of
pliers (remark see 3.2). The bending operation of pre-cut
blanks is arranged as separate operation by open dies on
pneumatic hammer or mechanical presses. Such a method
increases efforts and due to elimination of scale removal
abilities of flattening or bending passes does not
positively influence the forging dies conditions. Three
factories ( Bac Thai, Hanoi, Chu River) are equipped with
improvised forge-rolls. Not always proper design, inadequate
rolls adjustment possibilities, limited wedge positioning
for rings do not allow their expected application for blanks
preparation. With great respect (even admiration), it is to
be stressed that even with such primitive units the Bac Thai
Factory rolls semi-products for pincettes and Chu River
blanks for hoes production.

The rest of production programme is produced from round
bars. Bars are cut by shears and it is to be noticed that in
majority of cases cut is not vertical with apparent burr.
The cause of improper cut rely on obsolete equipment,
inadequate equipment and condition of knives.

Cut to volume bars after reheating are free forged into
appropriate blanks. Despite of great skill of the workers
such blanks will always cause uneven flow and excessive
trimming (not to mention accelerated dies wear). Preforged
blanks after reheating are forged into semiproducts ready
for trimming. To 1lower load during trimming and improve
machinability forged parts are both apparent in annealing
furnaces at 86J0C (Chu River is equipped with furnaces with
forced circulation).

3.3.2 Briefing on modern technology and equipment. With
existing equipment it is possible to apply present blanks
for medium size spanners. This application needs flat bars
of appropriate size (not available). Needed drawings and
literature wvere left for further use.

The Hanoi forge-roll in exist.... lay out may be
utilised for the first reduction of UL.:rs8 of improper uses
supplied for manufacturing (such as procedure should not be
considered in the future as a recommended one). Appropriatc
calculations and pass-design has been prepared and left for
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rolls tunning. Roll-pass design system for forge-rolls and
additioned literature left for further reading.

The most advanced continuous lines for handtool
manufacturing were presented and appropriate literature left
for further reading inclusive characteristics of all steel
grades applied to various products.

Principles of cross rolling (scmetimes called wedge or
transverse rolling) were explained. Reports from research
work ca the rings design and results of operation of the
unit left for further reading.

3.3.3 Blanks preparation for Screw Drivers

Rotary swaging machine for blanks preparation for screw
drivers bits has been taken in the project document.
Finished diameters in closed tolerances can be achieved very
fast. Alsc the surface finish is very good. Tips are cold
machined in such a way that material loss is not there and
also toughness will be of very high order because of cold
working. Yields will be the order of 85X or more and
relatively high rates of production.
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3.4. CONCLUSIONS

3.4.1 Obsolete equipment of the visited factories does
not permit implementation of modern technologies for blanks
production, die making and redressing.

3.4.2 As prepared by reporting consuitants PFF and PD
(presented as separate documents) when implemented will make
essential changes in upgrading the technologies hitherto
products quality/quantity. Along with it is to be expected
that production economy will be improved (yvield of products,
dies life-time, unit consumption of dies/tools)

3.4.3 The capacity utilisation of proposed cross-rolling
will be limited by obsolete forging equipment. It will be
therefore highly recommended to invest in modern hammers.

3.4.4 Coal fired furnaces (Hai Phong bunker oil fired
but obsolete) will hinder the upgrading of technologies and
quality of products. Action ought to be taken to replace
them by mechanical o0il fired/electric type furnaces.

3.4.5 The mechanical Handtool Factory Hanoi leading
among others is well prepared for the acceptance of modern
technoclogies and act in the future to benefit the others.
Its engineering staff and management is well prepared among
others shown its eagerness to acumulate and control
transferred "Know-how”




A. FINANCIAL APPRAISALS

Even though the cost of die making will increase because of

overheads of new and costly equipment tkhe same will be more than
covered by following facts :

b)

c)

d)

e)

f)

Blanks prepared on cross rolling mill will have 0,45 yield
as compared to 0.3 presently. For example in present case we
have to import 10.000 tons of raw materials to give a finish
production of 3.000 tons. But with the improved technology
we can double the output to 6.000 tons from just 13.000 tons
of raw materials. (a 100X output increase from only 30%
increase in raw material)

Die finishing will be much better and thus increasing the
life of dies from 3.500 at present to 5.000 pcs in case of
press forging. So in case if presently 100 pairs of forging
dies are being used than we shall be requiring just 70 pairs
of dies.

Similarly with redressing of blank cutting dies, sheet metal
dies and trimming dies the 1life will be doubled. thus
bringing down the wunit dies consumption to 50% of the
present.

As the dies will be much more accurately made, thus work
load on subsequent machining and finishing operation will be
reduced as less of excessive material will have to be
removed from the forged components. There will be at least
saving of 15% on this account.

Total production per shift of equipment will also increase
because minor repairs can be done on the forging equipment
itself and thus reducing the down time and resetting time of
dies, we hope to increase the productivity at least by 15%.

Finally, the quality of handtools will wmarkedly improve and
thus increasing the realization per ton by at least 15%-20%
and thus earning the much required foreign exchange from
abroad.




B. SPECIAL NOTE

Besides reviewing and evaluating the technology and
equipment used in Viet Nam for dies manufacturing and heat
treatment for mechanical haad tools, work has also been done in
Project Formulation Framework (PFF) and Project Document on UNDP
guidelines for this project VIE/86/042, Hand tool Blanks and Dies
Production.




It is the pleasure and privilege of the consultants to
express their best thanks to UNDP Office Hanoi, especially to Mr.
Bonnamy and Mr. L. Biritz for their help and guidelines. Special
thanks are paid with pleasure to Mrs. Nguyen Ngoc Thanh, Ministry
of Mechanical and Metallurgy, Director Mr. Ngo Hoang, Mechanical
Handtool Factory and its counterparts for excellent organization,
help, eagerness in work and hospitality.




Annex 1

MACHINERY REQUINEMENT FOR MODERNIZATION OF DYE MAKING

No. | Machine H Specifications ‘Quantity!Power RW
1 !- Electric Discharge ' Work table 600 x 400 om ; H
¢ Machine (Spark Erosion; with spares : 1 24,0
! Machine) H H H
2 '!- Copv Milling Machine | Copying ratio 1:1 ; E
!  (Servo controlled) ‘Max Finish,Size 510x450mm; H
H ‘with pattern forming at- ,; :
: ‘tachement; Rotary table | H
: '(300 dia) Angular swival . H
: 'table (300x300mm). Fixed ; '
4 ‘milling attachements H H
3 - Pentograph ‘Copying ratio 1:20 H 1 0,5
H ‘Max finish;size 300x300mm; H
’ ‘with set of master . '
: !letters numerals ' H
4 - Shaper Machine with Max. Ram stroke 600 mm | 1 11,0
t Copying Attachment ‘Max. shaping width 600mm ; '
5 !- Flexible Shaft iSpeed 12000 RPM max H H
! Grinding machines with! H 3 2,0
! 4 sm dia. Shaft, Hand | H H
! pieces and Collets H H H
! of 3am and 6 mm dia. | ' '
6 !- Flexible Shaft Grinder: H H
! machines with 10madia ;Speed 8,000 and 12,000RPM; 2 ) 1,5
! Shaft, Kand pieces and! H 4
' Collets of 3 and 6 mm ; : H
7 dia H H H
7 - Single Lip tool 'With collets which can | H
¢ Grinder ‘grind tools of 1, 2, 3, | 1 H 0,1
H ‘6, 8, 10, and 12 dia ' H
H : ‘ '
8 '!- Pneumatic Die Grinders!With 3 and 6 mm dia H 4
! of various sizes 2 each; H H
9 - Band Saw Machine 'Max. Height 200mm. H 1 :
H ‘Angular Adjustment 150 | 4

- ——
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OCONSUMABLES RBQUIREMENT FOR OPERATION
OF DIE MAKING BQUIFMENT

1"x1"x6" points

1 1— Cuppt Bars 100x100::300mm i 5 Nos | For making electrodes
+ OFHC Grade 99,%9% purity min. | + for EDM
2 - Graphite Blocks 300x300x300mm : 4 Nos ! For making of
H : ! Electrodes for EDM
+3 |- Single Lip Tools 6, 8, 10 and ! :
t 12 dia (with 5X Moly) 150mm ! 24 Nos ! For making tools for
v length ' i copy milling
4 |- Straight Cup Wheels i 24 Nos . For grinding the single
+ 100x50x20, AAGOKSVS grade ' : lip tools, for copy
H . { milling and to be used
: : ! on single lip tool
: H i grinder.
3 - Mounted points (medium grade) | + For matching of cavities
v A-15, A-53, B-96, B-182, W-146 ,500 each | of forging dies, for
v W-153, wW-154, wW-220, 3"x1/2"x ! 1 finishing of dies, re-
v+ 1/2” vheels with 3mm shank/6mm + conditioning of trimming
1 shank dia H  dies.
6 - Polishing Emery Cloth for v 50 + For polishing of
+ Polishing of dies 120, 320, : 1 forging dies, moulding
' 400, €™ srades H ' dies.
7 ‘- Bard Sa _..ades Gmm, 12mn 1200meters; To be used on band saw
v width i+ each | machine for cutting of
H : 1 profiles
8 - Single lip tools of 1, 2, and | 12 each ! To be used as tools for
i 3 mm dia : ' pentograph
9 |- Scrappers, Rifflers, Files i 6 sets | To be used mammlly for
1 of vatious shapes for die  each 1 finishing of dies along
1 finishing : i with the shaft grinders
H H ' and mounted points.
10 - Compound Plaster y 12 + To check the dies on
‘ ! packets | copy milling, die
H matching stages
11 - Grinding Sticks Rough For dressing of mounted

[\
Y
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Annex 1B

APPLICATION OF MACHINERY RBQUIREMENT FOR
MODERNIZATION OF DIE MAKING

1 '~ Electric Discharge Machine! Forging dies sinking, plastic
! (Spark Erosion Mechine ! moulding dies for sleeves, presure
H casting dies, rolls for cross-rolls
H sinking, sheet metal dies, bending
H dies for sheet metal working.

2 i- Copy Milling Machine Forging dies cavity machining from

masters, plastic moulding dies,
rolls for cross rolls sachining.

die blocks; high speed steel after
rough machining only.

3 ‘- Pentograph : For meking stamps, engraving in
H ! forging dies, engraving in moulds

4 i~ Shaping Machine with ! Copy the forging dies blocks for
i Copying Attachement ! ring spanher and combination
: ! spanner dies, copy shaping of pro-
H ! files of blanking dies and punches,
H ! trimming dies and punches.

5 '~ Flexible Shaft grinding | For matching of cavities after copy
' Machine with 4mm # Shaft | milling/Spark erosion. Also
! Hand pieces and collets ! polishing of dies after heat
t of 3am, 6mm dia.Pneumatic | treatment.
' Die grinders of small size;
' with 3 mm dia collet. :

6 '~ Fiexible Shaft Grinder ! Forging dies polishing after heat
' Machine with 10 s dia. ! treatment, redressing of trimming
! Shaft with hand pieces and! tools.
! Collets of 3mm and 6mm dia'

7 +- Band Saw machine ! Contour gawing for blank cutting
H ' dies, punches, sheet metal dies
: ! angular sawing for trimming dies,
H 1 template sawing.

8 '~ Single Lip Tool Grinder | For grinding tools reqd. for copy
H ' milling and pentograph.

9 '~ Ultrasonic Portable Unit | To check the internal defects in

'o'/.v
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Annex 1B (cont.)

Rockwell and VPN so that exact
hardness on cutting edges/dies is
determined.

Equipment

10 1~ Spare Set of Thermo- + To be installed inside a salt bath
i couples 1 to controll the exact temperatures.
11. 1~ Digital Temperature ¢ To be used in salt baths tempering
+ Controllers. : and preheating furnaces, electric
H 1 furnaces as stand byes.
12. '- Optical Pyrometer ¢ To cross-check the digital
: : temperature controllers from time to
. : time. Also whenever any temperature
H controller/ser.ser goes out of order
: this can be used till repairing/
H replacement is done.
13. 1~ Hardness Testing To check the hardness in Brinell,




BQUIPMENT RBQUIREMENT FOR DIES HEAT TREATMENT SECTION
UPGRATION

Specifications

with 2 sets of spare
pointers

and preferably VPN
hardnesses

No. H Equipment H iQuantity
1 - Ultrasonic portable unit ! With battery/main supply @ 1
: ! operation. With probes H
' ! which can be used manually ;

2 ‘'~ Digital portable optical . Temperature range . 2
'  pyrometers H 7000C - 13000C '

3 {- Temperature tester ! Range 100 - 4G0oC ' 1
4 !~ Temperature controllers | Range 8000 - 13000C ' 3
! for salt bath furnaces ! L’ types thermocouples '

! with set of thermocouples . H
} and spares : :

5 '~ Universal hardness tester ! To check HRC, HRB, BHN , 1
[} ’ [ ]




Annex JSA

PROCESS FLOW CHARTS FOR DIES MAKING

Sheet M:'tal Dies

Shaping/Miiling

Grinding
Marking
Driiiing
Cutting on Band Saw
Filing
Heat treatment

Grindina/Finiching




FORGING DIES

Shapina/Milling

Grinding

Marking

Copy millinastbrm

Finishing

rla=h tiow

Annex J3t

Usi1ng wrinding rachiings.
scrappers. rtiles anc
RitTlers and btampling
and contrcliing the

diinznsl1on

gending bDie= cutiina {(for hammer dies)

Heat. Ltreatment

Surtase arindinag

Final Polishing

Final i1nepection

Ready to ucse

o take care ot
H.T. detormations




Annex JC

TRIMMING DIES

shaping / Milling

Band saw cutting

Driliing

Profl1le shaplng

Cuttina angle shaping

F1l1n9

Heat treatment

Cutting angle finishing (by flexible
shatt arinding machine)

Feady to use




Annex 4

PROCESS FOR HEAT TREATMENT OF DIES

Pre Heating of diec 1n
tlectrical air circulatea turnaces

Heatina 1n Salt gatn

(with temp. cOnLiovlls)

Quenching 1n ocll/wiater

Checki1lna Hardness bnitoraitly

fempering

Polishing
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Suppleentary information

PROJECT*'S PHILISOPHY

(Additional explanations to PFF and Prodoc annexes).

EXISTING STATUS :

- Inadequate knovledge in materials engianeering sciences

- Plastic forming of metals knowledge obtaining from up~to-date level

Limited information about the scope of manufacturing methods of
hand tools generally and their application and use in national econoay

Obsolete equipment for mechanical hand tool manufacturing, low yielé of
products, high consumption of tool steel grades (short life-time of tools
and dies used for manufacturing), very low labor productivity.

- Poor products quality

PROJECT'S TARGETS :

- Adequate knowledge of materials engineering sciences will upgrade the
selection of steel grades for tools preparation. Their heat and
mechanical treatment and appropriate stock handling during products
manufacturing.

—- Metal flow calculations, dies designing systems, loads and efforts
required during hot and cold forming transferred to local personal «ii!
improve the yield/quality of products and improve the tools performz-ce.

- Localisation of existing factories and their production level does aot
allow the partitioning of the project’'s expenditures and efforts.
Therefore, the project must be concentrated in one factory to radiate the
knowledge and to cooperate with possible help to other companies.

- The Mechanical Hand Tools Factory-Hanoi has been selected as the best
suitable place for the allocation of the project. The Government agreed
to allocate their additional funds for production equipment compatible
with units to be supplied by projects's funds.
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CHARACTERISTICS OF THE EQUIPMENT
(additional data to Anmex V in Prodoc)

Item numbers as in Annex V Prodoc

Item 1 :
- Supplied bar length ~v 5,0m

- Capacity 60 - 80 pcs/min
(depending on size and shape)

Remark : Total costs may be cut by changing solid state frequency changer
into rotating unit (for induction heating of bar stock)

Item 7 :

- Extended time version on monitor not required
Item 12 :

- Essential are Brinell (B) and Rockwell (C)
Item 33 :

~ Automated work not required, hand supply of bars,

- Bar sizes¢4,0 - 12,0 om
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HAND TOOLS (MECHANICAL) IN NATIONAL ECONOMIES

There are about 8000 various handtools applied in national economies.

A. Agriculture

Parts for soil preparation machines

- Hand tools for soil preparation and plants curing

Hand tools for harvesting and crops handling

Parts for harvesting machines
- Hand tools for assembling, repair and saintenance for the equipment
B. Tranmsport vehicles
- Parts for vehicles (bicycles, motor-bikes, lorries, carts, cars)
— Assembling, repair and maintenance tools
C. Mechanical, electrical, plumber workshops
~ All essential tools to perfora the job
D. Buildings, wood products industries
- Assembling of units
- Repair work
E. "Do it yourself”
- Kits of various tools are essential . In general : for ages the human

being operates hand tools which are sore developed and becoming more
sophisticated




HAND TOOLS RANUFACTURINCG (EXISTING) AS APPLIED NOW IN VIETNAM

—

l RAW MATERIAL

L

- 30 -

r

I CUT BY VOLUME

|t

v MECHANIZED

-y HAND FORGING
t OF BLANKS '
[} ]

AV
7

FOR COMB. PLIEKS |
PRE-CUT BLANKS

Ll

N\

A 4

V4

FORGING

¥

COOLING AND
ANNEALING

L

TRIMMING

4

PRE-MACHINING

Je

HEAT TREATMENT

b

FINISH MACHINING

COATING, INSPECTION




to dis-
tribute
the
volume

HAND TOOLS MANUFACYJRING -UPGRADED

\Flow -chart-material) - simplified

chart

RAW MAT.

OR

&

ROLLED LONG PRO

UCTS

In general carbon
constr. steel
or carbon tool

cut

&

BLANKS ROLLING OR

FORMING

conparisox (DSQ)

®

AV. YIELD OF PRODUCTS 0,} 0,6
DIES LIFETIME 1000 pcs 3.5 10,0
PRODUCTS APPEAPALCE BAD GOOD

PRODUCTS TOLERANC!S

b

LOoh
|

steel
onvuy [ 1 to distribu
PRECUT BLANKS the volume

4 )

O recelve a

HOT FORGING BY Liece resem—
HAMMER OR PRESS _ibling the

L product
COOLING, SOMETIMES
ANNEALING
TRIMMING (flash
removal)
PRE-MACHINING ,

)

HEAT TREATMENT

A

FINISH MACHINING,
COATING, INSPECTION

(:) Existing installation

<:) Upgraded installation




DIES NANUFACTURING AS APPLIED NOW IN VIETNAM

-

(Maintcenance operations do mot exist)

o .- LU

&

CUT TO LENGTH

L

REHEAT AND FREE
FORGING
e

ANNEALING

i

|
Raw material - only alloy steel ; rolled or forged Q)’ and [D
‘ 1

FORGING DIES

N

ROUGH MILLING

¥

HAND CHISELLING

i

HEAT TREATMENT

L

FINISHING BY HAND
OPERATIONS

1

long products.

CUTTING AND TRIMM
TOCLS

ING

&

DRILLING OF HOLES

TO FOLLOW ROUGH SHAFE

al

MACHINING

s e

_ il

HEAT TREATMENT

‘L

FINISHING BY HAND
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UIGRADED DIES MANUFACTURING AND MAINTENANCE

(simplificd chart)

) - High grade carbon tool stcel
Rau materials  _ gpecial high alloy tool steel
- Medium alloyed tool steel

Raw materials supplied as forged pieces with appropriate size, shape
and hardness.

SUPPLIED
BLOCK
.
A 4
I fuGis6 TOOLS ! BLANKS CUTTING AND
(DIES), TOOLS FOR TRIMMING TOOLS
BLANKS FORMING :L
COPY MILLING afo | BAND SAW CUTTING a/o
COPY SHAPING a/o COPY SuAPTNC
ELECTRO DISCHARGING P
, | Rouc: FINISHING |
= ¥
HEAT TREATMENT | UEAT TREATMENT |
SURFACE AND caoowzl T T i 1
MECH. FINISHING COATING :_)l ECH. FINISHING I

B P ———1____

| MAINT. - RESHAPING i I MAINT. - RESHAPING '
COATING COATING

- _ -
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COMPARISON OF DIES MAKIRG AND THEIR EFFECTS

O

)

DIES LIFE-TIME
UNTIL FIRST
RESHAPING

1000 Pcs

3,5

10

DIES" LIFE-TIME AFTER
RESHAPING 1000 pcs

not appl.

CUTTING AND TRIMMING
TOOLS LIFE-TIME 1000 pcs

10

50

RESHAPING OF CUTTING TOOLS
1000 pcs
(life-time)

not appl.

20

TIME CONSUMPTION FOR
DIES AND TOOLS PREPARATION
(TAKING (2) AS A UMIT)

10

MAINTENANCE OPERATION

not appl.

easy

(:) Existing installacion

(:> Upgraded installation
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BLANKS PREPARATION , DIES MANUFACTURINGC AND MAINTENANCE
EQUIPMENT SELECTED IN PRODOC TO UPGRADE SYSTEMS

A. Blanks preparation

a. Cross rolling will UL-35 to prer blanks with distributed volumes
along oue axis of symmetry (hot rol : )

b. Swaging machine (cold swaging) to prepare blanks of high precision and
surface finish, rotational bodies with one axis of symmetry. Recommended
/to be purchased by the Government :

- modernisation of "home-made” forge roll and reshaping it for
longitudinal rolling

- purchasing one forge-roll

Both machines will be able to prejare blanks with composed symmetry or
non-symmetrical ones.

B. Dies manufacturing and maintenance
Copy-mill.ng machine : ) To prepare grooves (cavities)
) in the die block to prepare rolls for rolling
Copy shaping machine : )

Electro-discharge machine : to prepare grooves in the die block, or to
recondition used dies without heat treatment (maintenance work)

High speed grinding machines (and accessories) : for finish machining of
new dies and tools ; reconditioning of used ones.

Pneumatic grinding machines : for maintenance work on dies and tools
without rebuilding.

C. Cutting and trimming tools manufacturing
- In part machines as listed at item B

- Band saw : to cut the tool according to shape (swivel)




BLOCK DIAGRAMME OF CROSS-ROLLING

MILL UL=35 OPERATION

N Cut to length BLANKS
“— 6,0m — (semi-products)

grn——— . - ——-

8ARS STORE AND

SUPPLY BENCH
_O , (o —. |
O l ) ﬂ— » A—— [] . /
REHEATING '
PINCH ROLLS IND. COIL

N
CROSS ROLLING MILL COLLECTING CHUTE

CURRENT FREQUENCY
CHANGING UMIT

ROUND BARS ¥ 10 - 35 mm dia
length abaut 5,0 m




TECHNOLOGY CONTROL AND QUALITY CONTROL UNITS IN PRODOC

A. Shape, size, design
Planimeter, pantograph, miscellenous plasters

B. Temperature control

ityro-etets, thermocouples, temperature controls
Applied for : - Reheating of stock

— Heat treatment of dies and tools

- Preheating of dies prior to forging

C. Quality control units

— Hardness tester to supervise heat treatment of dies and quality control
of products

- Ultrasonic tester to supervise the quality of stock for dies and tools
manufacturing






