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1. INTRODUCTION 

The •echanical handtool 
allocated at four factories: 

•anufacturing in 

The Mechanical Handtool Factory, Hanoi 
Factory No.2 for Mechanical Tools Bae Thai 
Hai Phong Handtool Factory 
Chu River Mechanical Factory 

Vietna11 is 

The first one covers about 60X of the total production. The 
production progra .. e coaprises pliers of various sizes and types, 
grip wrenches, sheet cutters, table vices and bicycle cranks. The 
product mix. quality and quant.i ty do not ,,.atisfy the internal and 
export market require•ents. The yie~~ of products is low and 
life-time of dies very liaited. The products, dies and cutting 
tools for manufacturing are based on iaported rolled long 
prod•.Jcts of various not alway£ properly selected steel grades. 
Existing facilities and especially needed for the blanks 
preparation and die •aking are obsolete what hinders the 
upgrading of technologies, quality and quantity of production. 

UNIDO as executive agency on the request of the SR Vietna• 
Government will assist upgrading of technologies aainly the 
blanks prepa~ation and dies aaking and concentrating its efforts 
for the Mechanical Handtool Factory Hanoi in order to radiate 
them for other factories of hand tools. 

.. 
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2. RECOHMBNDATIONS 

2.1. The Mechanical Handtool Factory Hanoi with its 
well prepared engineering staff see• to be the best to 
allocate funds and efforts for· upgrading the handtool 
aanufacturing aethods. 

2.1.2. In order to avoid frequent aistakes in supply of 
iaported raw aaterials for production and seai-products for 
die aaking it will be highly recoaaended to pronounce the 
Mechanical Handtool Factory Hanoi as a leader for the 
purchases. 

2.1.3 As proposed by PFF and PD new equipaent, study 
tour, fellowships when conc~ntrated in Mechanical Handtool 
Factory Hanoi aay 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 
nucleus 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 aodern haaaer 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 liaited by bottle-neck in 
products machi.1in1. It will be therefore highly recommended 
to introduce (invest) at least cne broaching aachine. 

2.1. 7 No 
aa1azines are 
aanuf acturing 
factories can 

good reference hand books and technical 
available in the country on hand tools 

so HHFH should have a library and other 
also benefit fro• this. 

2.1.8 New equipment and teaperature controllers are 
heat-treatment so required, especially for dies/toolincs 

that dies are uniforaly hardened. 
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3. FINDINGS 

3.1. GE~ERALIT~ES (TECHNOLOGY FOLLOW-UP SEQUENCE) 

Iaported rolled long products supplied as round and flat 
bars lsoaeti•es of iaproper sizes and steel grades) or cut with 
shear •echanical presses into pieces by volume required for 
expected products. Except pre-cut blanks for pliers for the rest 
of prograaae round bars or preforged blanks are applied. Blanks 
are preforged by nand by open fQrgin& with pneu•atic ha••ers. 
Reheating of cut pieces, precut or preforged blanks is executed 
by coal fired furnaces (Hai Phong applies bunker-oil fired 
furnaces). Very obsolete systea of blanks preparation and 
preheating markedly decreases the yield of pr~ducts and their 
quality. 

It badly influences the dies 
excessive wear and premature need 
frequent damages. 

working conditions causing 
for their rebuildings and 

The preheating of dies, flat or bending passes, precoating 
of dies surface, dies lubrication and scale re•oval lHai 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 •echanical 
presses with dies of improper steel grade (except the Mechanical 
Handtool Factory, Hanoi) frequently with iaproper finishing 
(shape and surface~. The life-tiae of triaaing dies is very 
short. 

Lack of control equipaent to supervise the reheating 
condition of blanks, interaediate annealing of seai products and 
finish heat treataent of products (except tiaing 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 1rades) 
iaported for foraing dies aakin1 (s~aetiaes too expensive for 
shallow cavities) frequently supplied as heavy section round of 
square rolled bars. For blankinl and triaaing tools ~o•e 
companies apply steel grades as for for1in1 dies (except Hanoi). 
Others apply three steel 1ra~es (carbon; hilh chroaiua; hiah 
chroaium-molybdenum) frequently too expensive tor certain 
applications. 



laproper shape and aizes for dies aaking coapul&es factories 
for preforging of die blocks which deteriorates their quality 
(lack of teaperature control for reheating; iaproper cooling 
conditions). 

Coapanies are coapulsed to prepare by theaselves aajority of 
ailling cutters for which three steel grades are used (obsolete 
18S W and 9S Wand aodern W - Mo). laproper use of as supplied 
high speed steel bars coapulses coapanies to preforge thea. Lack 
of control facilities daaage the raw aaterials for ailling 
cutters). laproper preheating conditions, lack of control for 
salt bath furnaces causes daaages and at the end a short life­
tiae of cutters. 

Siaple equipaent for product aacbining (broaching is not 
applied) increases difficulties for finishing of products. 

Aaong all as listed difficulties three coaaon aay be 
selected which via coaplex action will aarkedly benefit in 
upgrading the technology and hitherto products quality and their 
output (yield and quantity) : 

Control equipaP.nt 
Dies making, finishing, reshaping and redressing 
Blanks preparation system 

The aonitoring of temperatures during whole sequences of 
products manufacturing, dies and cutting tools aaking will 
directly influence dies/tools perforaance, quality and output of 
products. 

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

Iaproved dies aaking conditions will allow for aodifications 
in triaaing and widen the application of precut blanks. 

Prerolling of blanks for as broad as possible production 
progra .. e will benefit in increased yield, extension of dies 
life-tiae and output. 
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3.2. STATE OF DIES MAKING AND THEIR WORK 

3.2.1. Dies Designing 

Basically 3 types of dies are being used for handtools 
aanufacturing by conventional aethods by using haaaers and 
friction presses in Vietnaa hand tools factories. 

Ca) Blank cutting dies 
(b) Forging dies 
Cc) Triaaing dies. 

For all these dies to perfora in a satisfactory aanner 
following stages are of auch iaportance. 

(1) Design stage 
(2) Manufacturing stage 
(3) Heat treataent stage 
(4) Workinl of dies stage 
(5) Dies and its aaintenance sta1e. 

Design stage 

Before desi1ning a die ~hoice of die steel is very 
iaportant. In Vietnaa they are using alloy steel forging dies and 
high carbon high chroaiua for blank cutting dies. Hardness 
retained after teapering for forging dies which is quite 
satisfactory for shallow forgings like pliers, spanners and other 
~!lied handtools. Also while selecting a die steel care has to be 
taken that proper die steel heat treataent equipment is available 
in the company. 

Blank cutting die design 

Hand tools in 1eneral have a very typical aaterial flow 
alon1 the heads and the handle portions while for1in1 is done 
fro• round bars then it is very difficult to have a uniform flash 
flow all along the contour of the item beinl forged. Keepinl this 
criterion in •ind hand tools are 1enerally forged fro• blanks. 
Hand tools factories at Vietnaa are also doing the saae for 
pliers. A cuttinl blank should have the followinl criterion. 

Ci) Material flow should be unifora 

(ii) It should 1ive aore or less uniform flash all alon1 the 
contour of f orgin• 

(iii)As far possible grains should be alon• the for1ina 
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and not across it. 

These para•eters are •ore or less taken care off in blanking 
die design at Vietnam factories. 

Forging die design 

Before coa•encing of forging die design it is very iaportant 
to know whether forging die is to be used for forging hammer or 
friction press. 

Basic paraaeters for forging die design are : 

(aJ Bending die-giving approx. Shape to cut pieces and reaoving 
of scale. 

(bJ First drop-giving the approx. Shape with in tol£rances. 

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

In the present study it has been noticed that forging dies 
for haaaers 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 treaendously reduced. As no arrangeaent for reaoving 
scale is there, it further worsen the proble• and total 
production form a die is 3500 pieces average as coapared to 7000 
pieces in case of forging die for haaaer. 

Flash flow 

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

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

Draft anales should be just sufficient that die doea not 
Btick on the hammer/press. Also we can not be very liberal with 
the draft angles as otherwise load on aachinina and arindina will 



7 

increase excessively. 

Triaaing die design 

Hand tools in general after forging are noraally cold 
triaaed. As tri .. ing is done in cold stage. die edges sbocld be 
retained for quite longer application. High carbon high chroaiua 
aaterial is recoaaended for dies aaking. For easy redressing die 
is aade in two or aore parts and joined with pins. 

For iteas where alloyed raw aaterials are forged hot 
triaaing is done and triaaing die design is altered accordingly. 

3.2.2. Raw materials for dies and cutting tools 

Most of the die steel 
presently. Even though the 
steels but while comini to 
for the die making. So they 

used in the country are iaported 
designs are taking care of proper die 
the practice not aany are available 
have always to make compromises. 

At times they have to use medium high carbon steels in place 
of high carbon high chromium aaterials. 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, 
overlappin1s and ot~er microstructural defects. 

It has been stressed to the authorities not to undertake 
such for1in1 of die blocks under present controlls. In case of 
chis has to be taken, it should be done with teaperature and 
other metallurgical controlls. 

Also Hilb Speed Steel for makinl cuttinl tools is imported. 
The factory 1ets one or two sizes and then refor1e a1ain to the 
required size without any temperature and atmosphere controlls. 
Hi1h Speed Steel thus for1ed can not live 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 i•ported. Also the same should be 
cross-checked a~ own laborary of HTFH and only tiaen released for 
die •aking. 

Stocks: It is concluded that variety of die steels has to be 
stocked. Different for forging, blank cutting, tri .. ing dies. 
Sufficient stocks of the dies steel should be build up at HTFH so 
that these can be supplied to other factories on de•and fro• time 
to ti•e as well. 

3.2.3. DIBS MANUFACTURING 

Once a die has been properly designed next aost iaportant 
stage is die •aking. In Viet Na• die aaking is using aost 
pri•itive techniques. After rough aachining 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 rou•h shape in the die •aking and 
exact shape of hand tool cavity is achieved by hand finishing. So 
work load on •achining and finishi.n• is very high. 

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

Developaer.t of •asters 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 'tachines 

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 filinl and 
scrapping Annex 1 includes the equipment for dies making. Dies 
finishing is the most important parameter and the materiel flow 
is with minimum friction in a die. Procedures for die makinl have 
been explained to the works as is given in Annex 3. Fur~her Annex 
18 -.~plains fully the application of machinery/equipment for 
modernization of die makin1. 
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Dies reconditioning 

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

Dies checking 

Presently dies aade are not checked and sent for perforaance 
directly as there is no aethod for checking the dies. Siaple 
process of takin1 plasters in two blocks and then aatching has 
been suggested. This aetho~ of checking forging dies is foolproof 
and does n~t re 1uire any special equipaent. Dies thus checked 
will have auch less load on trimaing dies and thereby increasing 
the life of a tri .. ing tool as well. 

Also the workload on subsequent 
reduce con·iderably thus increasing 
machine per cutting tool used. 

aachining operations will 
the output per aan per 

Blank cutting dies ar~ tri11111ing tools should also be checked 
more thoroughly before these are sent to forming section. 

3.2.4. DIES HEAT TREATMENT 

Pre-heatina of dies 

Presently pre-h~ating of dies for heat treataent is being 
done in coal fired open type furnaces, with no temperature 
controllers. As the furnaces are open type, dies surfaces are 
&ettina oxidized and thus some parts aet too auch scalina. When 
this pre heated dies are finally heated in salt bath and 
quePched, aives soft spots. That is one of the aajnr reason of 
die failure. 

For this new furnace for pre-heatina diea with air 
circulation and teaperature controllers have been su11ested. 
These can be fabricated by HTFH as complete know-how is available 
with thea. 

Dies heat treataent equipment in Vietnam ia not so obsolete 
but has lived its life and thus needs replaceaent. 

Salt bath furnaces 
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Salt baths in Hand tool Factory need replaceaent as these 
have lived the~r life. Transforaers are in good shape. Process 
layout for dies heat treatment is given in Annex 4. 

Teaperature ~ontrollers 

Presently virtually no teaperature controls exists so far as 
salt baths are concerned. It is sheariy jugeaent 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 teaperature Indicators 

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

Digital teaperature controllers 

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

It is to be noted that the salt baths as applied needs 
rectification. The three cheaical 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 
hardening tool steels, it is essential that they be quenched as 
rapidly as possible. In most instance, water u1· 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 re•oval, 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 re•oval 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 at•osphere. 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 ~i~3r defects decrease the quality of products 
or causes pre•ature 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 
forging and trimming dies 
literature left for study) 

steel grades selection for blanking, 
has been executed (appropriate 

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. 

ln order to convince the forgemen on the benefit of dies 
lubrication an improvised "oil-1raphite" suspension has been 
prepared and applied. About 15~ improvement of die life was 
achieved in two weeks application. 

In order to present future dies makinl and use conditions 
(to be expected after commissioninl of the equipment to be 
purchased by the project's funds a short description of the made 
of operation has been prepared (Annex 3) 
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3.3. BLANKS PREPARATION 

3.3.1 Applied techno~ogy 

Pre-cutting 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 ha .. er or aechanical presses. Such a •ethod 
increases efforts and due to eliaination of scale reaoval 
abilities of flattening or bending passes does not 
positively influence the forging dies conditions. Three 
~actories ( Bae Thai, Hanoi, Chu River) are equipped with 
iaprovised forge-rolls. Not always propPr design, inadequate 
rolls adjustment possibilities, limited wedge positioning 
for rings do not allow tteir expected application for blanks 
preparation. With great respect (even adairation), it is to 
be stressed that even with such priaitive units the Bae Thai 
Factory rolls semi-products for pincettes and Chu River 
blanks for hoes production. 

The rest of production programae 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 seaiproducts ready 
for trimming. To lower load during t.riaming and improve 
machinability forged parts are both apparent in annealing 
furnaces at 8G~oC (Chu River is equipped with furnaces with 
forced circulation). 

3.3.2 Briefing on modern technology and equipaent. 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 were left for further use. 

The Hanoi forge-roll in exist .. ·.! lay out may be 
utilised for the first redu~tion of L~~s of iaproper uses 
supplied for manufacturing (such as procedure should not be 
considered in the future as a recommended one). Appropriat..: 
calculations and pass-design has been prepared and left for 
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rolls tunning. Roll-pass design systea for forge-rolls and 
additioned literature left for further reading. 

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

Principles of cross rolling (sc.aetiaes called wedge or 
transverse rolling) were explained. Reports fro• research 
work c~ th~ rings design and results of operation of the 
unit left for further reading. 

3.3.3 Blanks preparation for Screw Drivers 

Rotary swaging aachine for blanks preparation for screw 
drivers bits has been taken in the project docuaent. 
Finished diaaeters in closed tolerances can be achieved very 
fast. Alsc the surface finish is very good. Tips are cold 
aachined in such a way that aaterial loss is not there and 
also toughness will be of very high order because of cold 
working. Yields will be the order of SSS or aore and 
relatively high rates of production. 
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3 ••• CONCLUSIONS 

3.4.1 Obsolete equip•ent of the visited factories does 
not perait iapleaentation of •odern technologies for blanKs 
prC'duction, die aaking and redressing. 

3.4.2 As prepared by reporting consultants PFF and PD 
(presented as separate docuaentsl when iapleaented will aake 
essential chauges in upgrading the technologies hitherto 
products quality/quantity. Along with it is to be expected 
lhat production econoay will be iaproved (yield of products, 
dies life-tiae, unit consumption of dies/tools) 

3.4.3 The capacity utilisation of proposed cross-rolling 
will be liaittd by obsolete forging equipaent. It will be 
therefore highly rer.oaaended to invest in aodern 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 aechanical oil fired/electric type furnaces. 

3.4.5 The •echanical Handtool Factory Hanoi leading 
aaong others is well prepared for the acceptance of modern 
technologies and act in the future to benefit the others. 
Its engineering staff and manageaent is well prepared aaong 
others shown its eagerness to acumulate and control 
transferred "Know-how-
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A. FINANCIAL APPRAISALS 

Even though the cost of die •aking will increase because of 
overheads of new and costly equipment the saae will be more than 
covered by following facts : 

a) Blanks prepared on cross rolling aill will have 0,45 yield 
as coapared to 0.3 presently. For exaaple in present case we 
have to iaport 10.000 tons of raw aaterials to give a finish 
production of 3.000 tons. But with the iaproved technology 
we can double the output to 6.000 tons froa just 13.000 tons 
of raw materials. (a lOOX output increase from only 30X 
increase in raw aaterial) 

b) Die finishing will be much better and thus increasing the 
life of dies froa 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 ;o pairs 
of dies. 

c) Similarly 
dies and 
bringing 
present. 

~ith redressing of blank cutting dies, sheet metal 
triaaing dies the life will be doubled. thus 

down the unit dies consumption to SOX of the 

d) As the dies will be auch aore accurately aade, thus work 
load on subsequent machining and finishin& operation will be 
reduced as less of excessive aaterial will have to be 
removed from the forged coaponents. There will be at least 
saving of 15X on this account. 

e) Total production per shift of equip•ent will also increase 
because ainor repairs can be done on the for1in1 equipment 
itself and thus reducing the down time and resetting time of 
dies, we hope to increase the productivity at least by 15X. 

f) Finally, the quality 
thus increasing the 
and thus earning the 
abroad. 

of handtools will aarkedly improve and 
realization per ton by at least 15X-20X 
auch required foreign exchan•e from 
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B. SPBCIAL MOTH 

Besides reviewing and evaluating the technology and 
equipaent used in Viet Na• for dies aanufacturin& and heat 
treat•ent for aechanical ha~d tools, work has also been done in 
Project For•ulation Fraaewo~K CPFF> and Project Docuaent on UNDP 
guidelines for this project VIE/86/042, Hand tool Blanks and Dies 
Production. 
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Amex 1 

No. Specificatians 

1 :- Electric Discbarae Work table 600 x 400 _. 
Hachine «Spark Erosion: with spares 
Hachine) 

2 •- Copy Hillile Hachjne 

(Servo CCJOt.rolled) 

3 • - Pent.ograpl 

4 :- Shaper Machine with 
Copying At.taclment. 

Copying ratio 1:1 
:Pin Finish,Size 510x4SO..' 
:with pattern forming at-
: tach er nt; Rotary table 
: ( 300 dia) AICUlar swiwl 
:table C300x300llat. Fixed 
:ailling attachements 

:Cc:Jwing ratio 1:20 
:Max finish;size 300x300am 
:with set of master 
:letters mmerals 
• 
' :Max. Rall stroke 600 -
:ttax. shaping width 6oo-

5 •-Flexible ~t :Speed 12000 RPM mx 
Grindin& mdlines with: 
4 - dia. Shaft., Hand 
pieces and Collets 
of 3- and 6 - dia. 

6 - Flexible Shaft Grinder: 
mcllines with u•mja :Spedd 8,000 and 12,()()()Rfft 
Shaft, t:md pieces and: 
Collet& of 3 and 6 -
dia 

7 ,- Silele Lip tool 
Grinder 

:with collets which can 
:arind tools of 1, 2, 3, 
:s, 8, 10, and 12 dia 

8 :- ~tic Die Grinderll:Wit.h 3 and 6 - dia 
: of variom aizes 2 each: 

9 : - Band Saw Hllchine 
• • :Max. Heilht. 200-. 
:AneUlar Adjmt.ment 15o 

---------
1 24,0 

1 0,5 

1 11,0 

3 2.0 

2 1,5 

1 0, 1 

4 

1 

-------------------------------------------------------------------------~--



19 

----'-·---------------------------
1 

2 

4 

5 

6 

:- euppa· ears 100xun,300ma s Nos 
: OFI£ Gracie 991~ purity ain. 

:- GraPii t.e Blocks 300x300x300Ba 4 Nos 

:- Single Lip Tools 6, 8, 10 and 
12 dia Cwith SS Holy) ISO- • 24 Nos 
length 

' - Straight Cup Wheels 24 Nos 
100x50x20' AA60K5V8 grade 

- Motmted points Cmedilm grade) 
A-15, A-53, B-96, B-182, W-146 500 each 
W-153, W-154, W-220, 3"xl/2"x 
1/2 .. wheels with 3- shank/6-
shank dia 

, - Polishing Faery Cloth for 50 
Polishing of dies 120, 320, 
400, f:"'l «:rades 

For -ati.n« elect.rodes 
for mt 

For miking of 
Electrodes for Bllt 

For mking tools for 
copy lli.lling 

For grinding the sinale 
lip tools, for copy 
Iii.Hing and to be used 
on single lip to.:>l 
grinder. 

For -tching of cavities 
of forging dies, for 
finishing of dies, re­
candi.tioning of trimai.ng 
dies. 

For polishing of 
forgina dies, maul.dine 
dies. 

7 :- Band Sa J!.ades 6-, l~ 200lleters To be med on band saw 

8 

9 

10 

11 

width 

:- Single lip tools of 1, 2, and 
3 -di• 

•- Scrappers, Rifflera, Files 
of vatiom shapes for die 
f inishina 

- Compow1d Plaster 

,- Grindina Sticks Roullh 
l''xl "x6" 

each mchine for cutting of 
profiles 

12 each 

6 sets 
each 

To be used as tools for 
pentoo"aph 

To be wed -1.ly for 
f inishirc of dies alorw 
with the abaft grinders 
and mounted points. 

12 To check the dies on 
packets : copy llilliJW, die 

•tchina •taaes 

24 For dreainll of mounted 
points 
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Annex 18 

---------------------------------------------------------
l 

2 

3 

4 

5 

6 

7 

8 

9 

:- Electric Discharge Hachine' 
C Spark Erosion tllllcbine 

:- Copy Milling Machine 

I - Sh&J'ing Machine ""i th 
Copying Attachement 

- Flexible Shaft grinding 
Machine with 4- B Shaft 
Hand pieces and collets 
of 3-, &. dia.Pne\matic 
Die grinders of S11all size 
with 3 .. dia collet. 

,- Flexible Shaft Grinder 
Machine with 10 - dia. 
Shaft with hand J.rieces and 
Collet.."' of 3ma arxt &. dia. 

:- Band Saw mchine 

:- Sinale Lip Tool Grinder 
I 

• • • 
:- Ultrasonic Portable Unit 

Forging dies sinking, plastic 
moulding dies for sleeves, presure 
casting dies, rolls for cross-rolls 
sinking, sheet metal dies, bending 
dies for sheet metal working. 

Forging dies cavity machining frma 
masters, plastic moulding dies, 
rolls for cross rolls machining. 

For making stallps, engraving in 
forging dies, engraving in moulds 

Q>py the forging dies blocks for 
ring spanner and combination 
sparmer dies, copy shaping of pro­
files of blanking dies and pmches, 
trilaing dies and p.nches. 

For -tching of cavities after copy 
ailling/Spark erosion. Also 
polishing of dies after heat 
treatment. 

Forging dies polishing after heat. 
treatment, redressing of trimning 
tools. 

: Contour pwing for blank cutting 
dies, p.nches, sheet metal dies 
angular sawinl for tri.Jmin& dies, 
template sawing. 

For erinding tools reqd. for COPY 
•illina and pent.Olraph. 

To check the internal clef ects in 
die blocks; hieh speed steel after 
l'OUICh mchinina only • 

. . . / .. 
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11. 

12. 

13. 

------~---------------------------------

:- Spare Set of 'lbermo­
couples 

:- Digital Temperature 
Controllers. 

•- Optical ~ter 

,- Hardness Testing 
F.quipaent 

21 

AnneX 1B (cont.) 

To be installed inside a salt bath 
to control! the exact tellperatures. 

To be used in salt baths tempering 
and preheating furnaces, electric 
furnaces as stand byes. 

To cross-check the digital 
temperature controllers froa ti.me to 

: time. Also 1"1henever any temperature 
controller/se:-.ser goes out of order 
this can be used till repairing/ 
replacement is done. 

To check the hardness in Brinell, 
Rockwell and VPN so that exact 
hardness on cutting edges/dies is 
detenni.ned. 
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Annex 2 

BQUIHENT RIUJIRIHitll' PCR DI.ES HEAT 'mEA'IMBlft' SID'IC»I 
UPCaTIOf 

------------------------------------------·· ---------------------------------
No. Specifications :Q\Jantity 

---------------------------------------------------------------
1 :- Ultrasonic port.able t.mit With battery/main supply 1 

operation. With probes 
which can be used llBDUBlly 

2 :- Digital portable optical Temperature range 2 

pyrometers 700oC - 1300oC 

3 I - Temperature tester Range 100 - 400oC 1 

4 - Temperature controllers Range 800o - 1300oC 3 
for salt bath fumaces L' types therB>COUPles 
with set of thermocouples 
and spares 

5 ,- Universal hardness tester To check HRC, HRB, BUN 1 

with 2 sets of spare and preferably VPN 
pointers hardnesses 

----------------------------------------------------------------------------
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Annex SA 

PROCESS FLOW CHARTS FOR DIES MAKING 

Sheet M·tal Dies 

Shap1nq/Millinq 

l:ir1nd1nq 

Mark1nq 

Dr l 11 irv~ 

Cutt1nq on Band ~aw 

Heat treatment 



FORGING DIES 

t>nap1nq/M1l.L1nq 

Mark1ny 

Cupv m1!11nq/tun 

l-1n1sh1nq 

Heat. t:-ealnienl 

!:.urta•:e '~1r·1nd1nq 

l-1 n.al Po11st11 ng 

f-1nal ir1spect1on 

Readv to use 

#\nnex .i~ 

Using ur1nd1nq r1.:sc!11ne·=· 
scrappers. Ti.Les ~no 
~1 tt ler·s and Std1111->1nq 
and coritrc111nq tile 

d.tmens1on::. 

lo take care ot 
H.T. detorm~t1ons 



Annex .l\.; 

TRIMMING DIES 

5hapin9 I Millinq 

8and saw cutt1nq 

l>r1li1nq 

Cutt1nq an9le shap1nq 

H!:!a t Lr ea Lment 

Cutt1n9 anqle tin1sh1nq (by flexible 
shaft qrind1n9 machine) 

f.'ea1J'f to use 



l\nnex 4 

PROCESS FOR HEAT TREATMENT OF DIES 

Pre H€at1n9 ot dies in 
t.1ectr1ca.1 air circulated tun13•::-es 

Heal1nq in ~alt ~ath 
(w1th te~p. contr~11~1 

uuench1nq in oil1water 

lemper1nr.i 
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Su;>plementary infonnation 

PROJECT"S PHI LISOPllY 

(Additional explanations to PFF and Prodoc annexes). 

EXISTIHC STAnJS : 

Inadequate knowledge in aaterials e~iaeering sciences 

- Plastic foraing of netals knowledge obtaining froa up-to-date level 

- Liaited inforaation about the scope of aanufacturing aethods of 
hand tools generally and their application and use in national econo~y 

- Obsolete equipment for aechanical hand tool aanufacturing, low yield of 
products, high consuaption of tool steel grades (short life-time of tools 
and dies used for aanufacturing), very low labor productivity. 

- Poor products quality 

PROJECT'S TARGETS : 

- Adequate knowledge of aaterials 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 O::l~ 
improve the yield/quality of products and improve the tools perforca:-.ce. 

- Localisation of existing factories and their production level does not 
allow the partitioning of the project's expenditures and efforts. 
Therefore, the project must be concentrated in o~ 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 ag~ee~ 
to allocate their additional funds for production equipment compatible 
with units to be supplied by projects' s funds. 
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CHARACTERISTICS OF TIIE EQUIPMENT 
(aJdltional data to Annex V in Prodoc) 

Item nu•bcrs as in Annex V Prodoc 

Itea l : 

- Supplied bar length nJ 5.0. 

- Capacity 60 - 80 pcs/ain 
(depending on size and slia'Pe) 

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

Itea 7 : 

Extended time version on aonitor not required 

Itea 12 : 

- Essential are Brinell (B) and Rockwell (C) 

Item 33 : 

- Automated work not required. hand supply of bars. 

- Bar sizes¢4 ,0 - 12 1 0 mm 
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HAllD TOOLS (ttECllANICAL) IN NATIONAL ECONOMIES 

There are about 8000 various handtools applied in national economies. 

A. Agriculture 

- Parts for soil preparation aachines 

- Hand tools for soil preparation and plants curing 

- Hand tools for harvesting and crops handling 

- Parts for harvesting aachines 

- Hand tools for asseabling, repair and aaintenance for the equipaent 

B. Transport Yehicles 

- Parts for vehicles (bicycles, aotor-bikes, lorries, carts, ~ars) 

- Asseabling, r~pair and aaintenance tools 

C. Mechanical, electrical, pluaber workshops 

- All essential tools to perf ora the job 

D. Buildings, wood products industries 

- Assembling of units 

- Repair work 

E. •oo it yourself• 

- Kits of various tools are essential • In general : for ages the human 
being operates hand tools which are •ore developed and becoming more 
sophisticated 
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llANI> TOOl.S ttANlffACTllRIN<: (1-:XISTIN<:) AS Al'l'l.H:n NOW IN \'IETNAH 

I ~ ~VOLUHE 
i I 

r---------
I • • 1 MECHANIZED 

I_ -)' HAND FORGING 1_ 
I or BLANK.S I 

,_ - - - - - _, 

l 
FOR COMB-PLIERS 1 
PRE-CUT 81.ANKS I 

- - - - - -/l 

W' 

FORGING 

\k 
COOLING AND 

ANNEALING 

J; 
TRIMMING 

J, 
PRE-HACH I NI NG 

HEAT TREATHENT 

I 

I 

FINISH HACHINING - I 
COATING, INSPE~ 



to dis­
tribute 
the 
volU11e 

l 

- 31 -

HAND TOOLS HANUF ACl.JR I NC-UPCRADED 

{flow -charc--...cerial) - simplifir.d 

CUT 

% 

BLANKS ROLLING OR 
FORP!INC 

COMPARISON ~ 

AV. YIELD Of PRODUCTS 

DIES LIFETIME 1000 pcs 

PROOUClS Al'l'f.Al'Ar:cE 

-
l'llOllllC:T:; TOI.ERAN<":: :I 

RAV HAT. 
ROLLED LONC PRO UCTS 

./l,f OR 

© 
0,) 0,6 

l.~ 10,0 

11;,11 c;oou 
--------

f\:di I ,1 ll If I . 
I I 

-----~ . 

chan 

In general carbon 
const r. str~· I 
or carbon tool 
Stt"el 

to distribu 
the volume 

receive a 
HOT FORCING BY iece reseat-

.__H_AHM __ E_R_O_R_P_R_E_S_S __ __.b ling the 

~-----X--------. 
COOL:NG, SOHETIHES 
ANNEALING 

TRIHMINC (flash 
removal) 

PRE-HACHININC 

I HEAT TREATMENT 

FINISH HACHININC, 
COATING, INSPECTIO~ 

product 

Ci) Existing installation 

~ Upgraded installation 
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DIES flANUFACTURINC AS Arl'LIELl NOV IN VIETNAM 

(Hainten~nce operations do not exist) 

I 
Rav ,Nterial - only alloy steel rolled or (orged ,0 and l!J long products. 

I 

! 
FORCING DIES 

J, 

'~~~-R_o_u_c~H~"-I_L_L_I_N_c~~~ 

"' I HAND CHISELLING 

HEAT TREATMENT 

J 

FINlSHINC BY HAND 
OPERATIONS 

I ,0 • 

CUT TO LENGTH 

1 
REHEAT AND FREE 

FORCING 

ANNEAL INC 

! 
CUTTING AND TRIHrlING 
TOOLS 

DRILLING Of HOLES I 
TO FOLLOW ROUCH SHA~E1 

HACH I NI NC 

! 
HEAT TREATMENT I 
fINlSHlNC BY HAND j 
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Ull;RADED DIES MANUFACTURING AND MAINTENANCE 

(simplified chart) 

Raw cat<'rials 
- High grade carbon tool steel 
- Special high alloy tool steel 
- Medium alloyed tool steel 

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

iU.~GL'4G TOOLS 
(DIES), TOOLS FOR 
BUNKS FORMING 

J, 
COPY MILLING a/o l 
COPY SHAPING a/o I 
ELECTRO DISCHARGING 

·~ 
HEAT Tf EATMlNT 

SUPPLIED 
BLOCK 

- - - -

BLANKS CUTTING AND ] 
TRIMMING TOOLS 

BAND SAW CUTTING a/o 
COPY S0J'.P"~'G 

P.OtiC:I r~ISHINC 

HEAT T!tEATMEf-IT 

1 
SURF .:\CE AND GROOVE I 1~1 

MECH. FINISHING ---., COATING I r:ECH. FINISHING 
i I •-~---~-------' - - - - r- __ =r ____ I ,-- ------, 

I HAINT. - RESHAPING I 

L COATISG _J 
---------

I HAINT. - RESHAPING I 
LCOATING_ - - _J 
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COMPARISON OF DIES HAKlflG J\ND TIU:IR 1-:Fft-:CTS 

Q G) 

DIES LIFE-TIME 3.5 10 

UNTIL FIRST 
RESHAPINC 
1000 Pcs . 
DIES~LIFE-TIME AFTER not appl. 5 

RESHAPINC 1000 pcs 

CUTTING AND TRIMMING 10 50 
TOOLS LIFE-TIME 1000 pcs 

RESHAPING OF CUTTING TOOLS not appl. 20 

1000 pcs 
(1 ife-t i1:1e) 

TIME CONSUMPTION FOR 10 I 

DIES AND TOOLS PREPARATION 
(TAKING (2 ) AS A UNIT) 

MAINTENANCE OPERATION not appl. easy 

(i) Existing installation 

(i} Upgraded installation 



- 35 -

BU.S PREPARATION • DIES tWIOFACTUltINC AND MAINTENANCE 
EQUIPKEllT SELECTED IN Pl.ODOC TO IJPCRADE SYSTEMS 

A. Blanks preparation 

a. Cross rolling aill UL-JS to prer 
along one axis of syaiaetry (~ot rol 

blanks with distributed voluaes 
,) 

b. Swaging aachine (cold swaging) to prepare blanks of high precision and 
surface finish, rotatiooal"bodies with one axis of s,..etry. Recomaended 

:to be purchased by the Government : 

- aodernisation of ·ha.e-.ade· forge roll and reshaping it for 
longitudinal rolling 

- purchasing one forge-roll 

Both aachines will be able to pre~are blanks with composed symmetry or 
non-symaetrical ones. 

B. Dies aanufacturiog and aaf.ntenaace 

Copy-aill~ng aachine 

Copy shaping machine 

) To prepare grooves (cavities) 
) in the die block to prepare rolls for rolling 
) 

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

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

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

C. Cutting and trfaaf.ng tools aanuf acturing 

- In part aachines as listed at item B 

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



BLOCK DlAGRAMME OF CROSS-ROLLING 

Ml LL UL- 3 5 OPERATION 

(--- "" 6 ,cm --=> 
Cut to length BLANKS 
(semi-products) 

l BARS STORE AND I 
SUPPLY BENCH ~I ___ ... __ o__,) I A"i31 aa9~ , a I ~ 

0 
REHEAT INC 

~·:-1 

:1 -1~ --------
' 

PINCH ROLLS I ND. COIL 

CURRENT FREQUENCY 
CHANCING UNl'l' 

ROU:'.:O !\:\RS J2f 10 - 35 mm dia 
lengt!1 .1b.:>ut 5,0 m 

~ 

CROSS ROLLING MILL COLLECTING CHUTE 

""" ,,.. 
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TECINOLOGY CONTROL AHO QUALin CONTROL UNITS IN PRODOC 

A. Shape, size, design 

Planiaeter, pantograph, aiscellenous plasters 

B. Teaperature control . 
'Pyrometers, thermocouples, temperature controls 

Applied for - Reheating of stock 

- Heat treat•ent 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 




