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i. a list of books ~nd periodicals for the library(s) (poge 22-

-23); 

j. summary of costs for recommendations (page 13); 
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k. pre feasibility & technology outlines, (app • pages 1-13) seminar, 

given to IAPHEi staff members; 

1. machine tool, (equipment) hourly cost reference (app. page 14). 

~. All IAPMEI ~ersonnel engaged seem well placed for their assignments. 

Most are young and aware of their training needs. Ways must be provided 

for continuous upgrading, to provide a vibrant staff capable of assist

ing, as well training in specific areas ~ecdcd by the enterprises. 

5, 

A number of additional enterprise visits may Lave been useful. If time 

can be found, they should be included, to assure the best analysis of 

the problems facing the enterprises. A request for development of a 

~eat treatment and materials technical assistance proj~ct, was not 

completed, due to insufficient time (15 days) for the research f data, 

enterprise visits and detail assembly • 

The Project agreement (DP/POR/77/019/A/01/37), specified: 

a. recommend<lt i ens for the reenforcement pf IAPMEI services and 

technical assistance to enterprises; 

b. technical evaluCJtion of IAPMEI project, indicating courses for 

personnel on overseas study assignments and schol lorship; 

c. introduction of te:.hniques to provide improvement for some! 32000 

units, i.e. metalworking, food, processing. Minerals extraction, 

chemical, textile, wood, cork, leather; 

d. stud m..:!ans to promote investment, b~rnking support .:ind project 

eva'.uations. 
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11. l~TRODUCTION 

1. Administration, counte!'"parts and :APMEI (Lisbon) i:-crsonnel, arc al 1 

located at Rua Rodrigo da Fonseca, 73, a convenient walking distance 

from several hotels. No serious problems of office assistancc,guiJance, 

translation, secretarial, or office space and supplies were encountered. 

Excellent cooperation by all staff and personnel was experienced. All 

plant and office visits were well arranged. The project however was an 

ambitious one and time was entirely too short for the amount of work 

necessary. Some language problems .-1ere encountered at shop v:sits,but 

such problems could be overcome without serious difficulty, or undue 

delays. IAPMEI, a division of the Ministry of Industry, has oft"ces 

located as fo 1 lows: 

a. Lisboa (hdqtrs.) e. A~ores i. Viseu 

b. Porto f. Madeira j. Bragan~a 

c. Coimbra g. Faro 

d. Covi 1 ha h. tvora 

Only the first three offices were in the experts program. About twenty 

enterprise (shop) visits, were made. Additional enterprise visits were 

requested by the Coimbra office. The shortage of time could not permit 

more visits at Coimbra, during the two month period of assign~cnt. 

2. A brief visit was made at the "SINES", Industrial Complex, where three 

Industrial Parks will eventually become operative in 1979, an<l during 

1980. The industrial park areas arc 75-200-30 hecta1·e, respectively,and 

are located ir. strategic light industry sections. The area or SINES 

and adjoining, aro major developing areas of the country. The potential 

for food processing and its equipment needs would seem hiahly promi~iny. 

Pre-foasibility studies are recommended for "SINES", as well as other 

areas. The potential benefits for joint ventures, which can provide 
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expertise and management to join with some \'lorkshops v:ould appear 

very useful. The visits made were chosen as cxempliary of the type 

of workshops found nationally. Machine tools with the expertise to 

make them productive can be very e~~ensive. Therefore each hour of 

the day and night has a cost value. I have prepared a chart to make 

this point more clear. It may be used for other than machine tools. 

The variables of the equipment life may change however,adjustments 

in that case must be allo1t1ed (see App. P 14). 

r.1. At an early date, following initiation of the project. The expert 

requested from UNIOO, over 120 items of literature, (technological, 

management, economic, etc.) considered of most value to IAPMEI 

personnel. It will be a minimal addition needed for their library. 

As this report is being completed two packages have been announced, 

coming from Vienna. It is assumed the remainder of the request will 

arrive in due course. 

- 11 -
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VG - CLASSIFICATION 

4. The fact that this goup appe3rs in relatively good standing is indeed 

rema:·kble. True they are long established and management has been 

stable. That of coarse is an important asset to any enterprise, especially 

so in metalworking, where long range plans are not easil-,. chanscd, 

abandoned or canceled. Materials and other costs, may change in shcrt 

term periods. These ~onditions could easily bankrupt an enter~rise 

within a few weeks time, since his hourly costs are not flexible 

enough, to adjust to fast and unforeseen interruptions. In an effort 

to point out the hourly ~ost obligatory factor, I have prepared an 

hourly cost calculation. It is included as part of the appcn.of this 

report. 

NOTE 

The clock and timer manufocturing enterprise 11 REGULADO~l\' 1 , <it Far.li.llicao, 

(r.:ited VG), is on exception to all entcrpris-:>s seen. It is a fine 

example, where much can be learned by IAPMEI personnel, as well others 

so interested. found an outstanding tool and die shop, with expertise 

and equipment of excLllent cap~bil ities, doing a commendable job. The 

factory likewise was well organized and production lines, with quality 

control appeared in good order. 

G - CLASSIFICATION 

5. This group would most likely succeed to cndour their present economic 

distress. 

Their need for up-to-date data, also most modern technology, must be 

emphasized. Too often I find, a critical lack of m2dia, that c~n assist 

a managers good intentions, to update his key staff in the l~tcst 

technology. In this are<J 11\PMEI can de rnuch to supply such rn.1tcrial ... 

Some translation from Gcrrn::in or Enql ish may be n.~c,;ssary, but in both 

these J,rnguages a high dc~irc:e of technology can be found and freely 

existing. I would suggest such materials should bl~ substc:intial ly incrc.:iscd, 
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at all IAPMEI offices. It is encouraging to note, that language lessons 

are now being provided to staff, at Lisboa. 

All enterprises seen in this group require design and quality improvement. 

I am iMpressed by some managers for their persistance to carry on with 

their burdens in each enterprise. Ways must be found to help them. By 

offering prompt useful and ~orthwhile technical, as well some financial 

help, IAPMEI can soon establish a reputation with the enterprise. 

Assistance with evaluations, such as the following are needed: 

a. prefeasibility studies (possible mergers); 

b. evaluations for materials and/or substitution of materials; 

c. new product design and value analysis; 

d. equipment evaluation (technical); 

e. quality control techniques; 

f. training & seminars in all areas (items a-b-c-d-e). 

NOTE 

The G (good) classification for this group means they appear promising 

to reach that rating. It does not mean they arc already there. 

F - CLASSIFICATION 

6. I consider this group has only a chance to survive the economic squeeze. 

Most need help for shop layout, technology & quality upgrading. Improved 

product design and management, marketing, seminars. The shops were all 

crowded into small areas with little chance for expansion. Land and 

space in most areas is at a premium. These shops would do well to be 

encouraged to make use of the New Industrial Parks, where renting of 

space, with adequate power & services are already avai lablc. Their 

investment costs with asset value would be substantially reduced. 

feel IAPMEI can do a service to these shops, with a proposal and cost 
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savings calculations, some should merge, thereby encourage a new crwiron

ment with suitable space 1ayou;, after further analysis with some pre

feasibitity-ground-work. These shops and similar, should be encouraged 

to join with others, to merge with the 11P11
, :

1F' 1 or 11G11 ,*c!assification. 

The costs of enterprise failures can be extremely high. No time should 

be lost to try to help the PME industry. It is my judgement that these 

shops will find it difficult to find other than IAPMEI assistance. But 

IAPMEI must first prepare its own Organization to ~e able to offer 

useful and constructive aid. The industry must be convinced that IAPMEI 

can, is willing to, and is capable of, such service. When this can be 

a fact, the industry will not hesitate to compensate for the service. 

P - CLASSIFICATION 

]. It is my judgement that the 11P11 c 1 assif!cation should receive special 

treatment by IAPMEI, to try to s~;vage their assets, in other words 

prevent their likely failure. To this end, further studies are needed, 

with (computer) analysis, to show cost figures, with economic balance 

calculations, outlined clearly for use in encouragi~J these and si~ilar 

shops tu either merge, or form joint partner-ships, • . .;hereby a mi. ·'1 more 

viable single enterprise can assert its effort to a level o~ profitability. 

They would pool their resources, management, technology, marketing,labcr, 

machine tools and related equipment. Some additional machines could then 

be added, with the quality control equipment needed to improve the level 

of quality of products, to that required for export. Older machines can 

be sold or reworked for retrofit service. 

Some companies may u It i mate 1 y choose net to merge. They can on 1 y be 

encouraged to join efforts with each other. I feel that if a fair, 

presentable calculation is made, the effort can be successful. I believe 

that without a study to establish sol id figures, it will be very d:fficult 

to convince the several manager~ to ~ee the probably disaster ahead, if 

merging together shall be refused. A raw material', squeeze must n(it be 

excluded, it could be disasterous, to these (and other) shops. 

*The experts terms for means of analysis, with the work=· ~p potcnti~l to 

avoid failure and/or bankrupt~y. 
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8. Quality control wus considerably lacking in most all shops. In this area, 

IAPMEI can do very n1ch, by training seminars and literature on qu.:ility 

control technique. The implimentation of a degree of statis~ical analysis, 

with quality technique c,.,, be most helpful in selective case~, where 

production is of some volume. 
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Ill. FINDINGS 

1. It can be clear that all shops visited hav~ a heat treatment problem. 

But the problem is complicated and not an easy one to resolve, for 

the reasons outlined, as follows: 

a. all tool, die, mold, (high carbon, high alloys and most 

cutting tools are imported by Portugal); 

b. a small amount (less than 5 tons) of these steels, if directly 

imported, would be at exorbitant cost to a small workshop; 

c. to properly set up and operate a heat treatment department, for 

most shops in the sample of t.·enty, (pc.ge 5 ~iould cost not 

less than, 2.4. million Escudos, (US$50,000.) a figure considered 

far out of range, for the limited amount of heat-treatment in 

each workshop; 

d. the problem was resolved, in part at least, be several steel 

service centers, whereby larger quantities of these alloys were 

imported, s~all-cut-sizes are then sold to the ~mall tool, die 

and mold, workshops, as ordered; 

e. a serious unresolved problem is an added cost, as well time de1dfS, 

to the small tool, die and mold, workshops, since they must ret~rn 

their finished mold, tool, or die, to the steel service center for 

heat treating. A second shipping cost is added, again to the 

workshop for final grinding, polish and lapping as necessary, by 

the tool maker, before delivery of the finished product can be 

made. 

2. A definate plus seen by the foregoing outlined procedure, is that the 

alloy steel certification, becomes a far lesser problem to the toolmaker. 

Certification of alloying elements is required in order to proo0rly heat 

treat these steels. 
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The steel service center therefore, retains a good measure of 

responsibility in the process, since he supplies, as well heat 

treats his certified alloys, sold to his customer. 
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3. Considerable further study and analysis is needed to provide a 

convenient location to the tool making 1r1orkshops for other, smaller, 

but more strategicaly located steel service and heat treat centers. 

The small and medium, (PME) enterprise is not equiped financially 

to do such study except to spot check and confi;m to his own 

sa~isfaction that the study is a viable one. After all it is his 

money also responsibility, to see his enterprise profitable. But 

it has been my experience that the enterpreneur with 5+ employees, 

is really not too well equiped to make the kind of study needed for 

4. 

a good tool and die workshop. Then to also learn his export potential. 

Such study w0rk, belongs with personnel having the support and 

facilities, as may be found at IAPMEI, or with an expensive consulting 

firm. 

I find a considerable potential awaits investors, both local and/or 

foreign. To engage in small and medium industry, at the SINES area, 

(± 140 km) south of Lisboa. The complex is a large one, situated as 

it is, at a deep water portside. The project is supported by the 

Government of Portugal. It has a refinery, petro-chemical, steel 

making, billet and rolling mill, facilities are with warehousing and 

storage areas. At present some± 7000 are employed at the site. By 

1985, employment is expected to reach ± 60000, labor force. 

5, If my judgement can be useful, prefeasibility studies, for small and 

medium industry, at the new industrial parks located in a number of 

cities should be made now, by ll\PMEI, with investor participation if 

possible. At the same time studies are required to better utilize the 

existing workshops, or to pursuade them to merge. 
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IV. 

Seminar training 

RECOMMENDATIONS 

(Cap-sheet) 

Sunmary 

Cost 

Transport and subsistence 

Motion picture and slide projectors 

and equipment 

Technical library supplement 

(management-engineering-economic) 

- 13 -

Escudos/Dollars (US) 

605 000$ 

232 000$ 

'i..27 500$ 

95 850$ 

$12,100. 

$24,640. 

$ 4,550. 

$ 1,917 

TOTAL -------- 2 160 350$ $43,207 • 

calculated conversion - 50$00 (escudos)= 1 dollar (llS) 
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IV RECOMMENDATIONS 

1. 

IAPHEI ORGANIZATION 

+ 
The Institute is a relatively new Organization employing - 175 personnel 

in the various offices, (8) around the Country. Its main objective, is 

to help the small and medium industry. An industry employing mor. than 

5, but less than 400 employees, are legally within this group. The 

weakest arm of IAPHEI, can be its restrictions of real useful (practical) 

managerial and technological assistance, to the average metalworking 

enterprise. 

2. The needs of IAPME! in my judgement, are a$ follows: 

A new department of metals industry advisors & trouble-shooters 

a. enterprise management advisors (2) ; 

b. engineers, ME analysis (2} 

c. engineer, HE foundry (1) 

d. engineer, ME tool & die ( 1) 

e. engineer, ME production (2} 

f. engineers, ME quality control (3} 

g. engineer , EE electro-mechanical (1} 

h. engineer, (ME} (IE) broad industry background ( 1 } 

i • economist industric:l (2} 

j . industry financier (analyst} ( 1} 

3, This group should be employed, full time, to work with the industry on 

(agreed-upon} specific trouble areas, of the enterprise requesting 

assistance. If such expertise is not available in Portugal, then 

recommend UNIOO, or other assistance, should be requested. The group 

should begin without delay. In the meantime the industry must continue 

to, "LIMP-ALONG" as best it can. 



TRA: '!ING 

6. There is a need, as wel~ the desire by IAPMEI, to engage in training 

courses and seminars, th·t relate specifically with its assistance 

- 16 -

to small and medium indus.:rial (PME) enterprises. The Institute covers 

within its scope multidisciplines, over a broad range of industry. 

Information indicates there are now some 500,000 employees, in the PHE 

group: which represents ± 50% of the labor force. The percentage of 

the labor force, in the metals, (PHE) industry is judged to be ~ 25%, 

of the 500,000 as shown ah0ve. The majority of enterprises visited 

were sincere and frank to state, that apprentice type training was 

just not working well. As a result employers are finding a much greater 

need to employ lesser skills, thereafter seek to provide trai~ing, 

(non-apprentice) in alternate ways.But good training just does not 

"happen", it takes time and expertise. Herc would seem most logical, 

for IAPMEI to expand its activity to provide such expertise with 

training, as a real contribution to improve the industry, as well,one 

of the country's most important assets, its labor force. The trend 

of the metals industry has over the years placed much greater emphasis 

upon less costly, specialized types of training, while reducing emphasis 

upon apprenticeship training. 

]. The training recormiended, to be provided by IAPMEI, is for the more 

specialized ar~as of the netals industry, such as: 

a. pre feasibility study; 

b. consultantcy; 

c. management improvement; 

d. design improvement; 

e. design for quality assurance; 

f. product design improvement; 
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g. value analysis; 

h. tool design (patterns. molds. press, forging. forming dies. 

cutting, finishing, burnishing, honeing tools, fixtures, jigs); 

i. quality control (metrology, gaging, tolerance, statistical, 

manual, air gaging); 

j. productivity (materials. tools, speeds & feeds, mction eco~omy, 

fixtures, jigs. production control. heat treatment); 

k. plant layout (material flow. production flow). 

To permit IAPHEI to undertake such ~raining the following equipment is 

needed: 

a. motion picture projector 

220 volt 50 cycle 

b. slide projector 

c. plate projector 

(photos diagram etc.) 

d. technical-management films 

(with available loans) 

e. metallurgical slides 

(american society for metals or equal) 

Es>:.(US$) 
Cost 

800 

250 

350 

2 500 

500 

150 f. glass -bead projection screen 

1,5x1,5m (US)$4 550 

9. The use of seminars and fellowships are required, on a continuing basis 

to assure the most up-to-date technology with management technique,that 

is possible. When such training shall become,a second-class or lesser 

asset, the Institute, (IAPMEI) as well the industry they are intended 
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to supply help, shall both suffer serious and depres~ing restrictions. 

10. The recomnenJed Executive Development Seminars for IAPHEI Personnel, 

are as follows: 

New York University 

School of Conti.t11ting Ed1Jcation 

Division of Career and Professional Development 

326 Shimkin Hal 1, New York, 10003 

(a higt y recognized institution for its seminars) 

subjects - (estimated cost each/person = $~50.) 

a. the achieving manager; 

b. creative problem solving for managers; 

c. interpersonal skills for ~upervisors and managers; 

d. managerial skills for the new manager; 

e. management of a ~epartment; 

f. motivation: concepts and techniques; 

g. selection interviewing; 

h. structuring the complex organiz3tion. 

11. Manufacturing management 

a. automation of manufacturing operations; 

b, estimating and controling manufacturing costs; 

c, increasing productivity in manufacturing; 

d. negotiating the labor contract; 
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e. maint<lining union/non-union status; 

f. manufacturing management for small plant operations; 

g. understanding finance management for manufacturing. 

He ta 1 s practices 

a. ponder metallurgy; 

b. casting; 

c. machining 

d. welding; 

e. cleaning, coating and finishing metals; 

f. technology for corrosion prevention; 

g. vacuum metallizing of plastics. 

22 seminars x 550. = 

22 transport x 420. = 

$12 100. 

9 240. 

15 400. 

36,740. 

per deim est. 700 x 22 = 

- 19 -

13. The library at Lisboa, IAPMEI headquarters, has some materials availaLle 

and subscribes to some journals. At the Porto and Coimbra off ices there 

were only very sketch materials that could be useful to their relatively 

young personnel. If the IAPMEI centers, (now eight) are to improve and 

be alert to the best of technology, they must expand the central, as 

well the branch centers, with the most useful references. I highly 

recommend the following in several copies each. 

I I I 
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J4. RECOMMENDED TECHNOL.QEY FOR L13RA~Y(s) 

John ~IJey & Sons, lpc., 

one Wi Jey Drive, 

Somerset, N.J. 08873 
Cost 

a. modern engineering $40 

b. systems engineering $42 

c. solar heating design $21 

d. re 1 i abi Ji ty technology $45 

e. J. & P transformer (10th Ed.) $47 

f. transmission lines for communication $26 

g. introduction to communications 

engineering 

h. handbook of engineering fundamentals 

(3rd ed.) 

i. computer storage systems and 

technology 

j. new products and processes (1979 
issue) 

P.O. Box 424 

Livingston, N.J. 07039 

$3Z 

$38 

$36 

$65 

$392 

- 20 -
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RECOMMENDED PUBLICATIONS 

for 

IAPMEI - LIBRARY 

15. Engineering & technical 

a. American Society for Metals (handbooks-12-)(Metallurgical 
s I ides} 

~etals Park, Ohio 44073 

(Membership & monthly journal technology publications} 

b. Society of Manufacturing Engineers (handbooks} 

20501 Ford Road, Dearborn, Mich., 48128 

(Membership & monthly journal & technical publications) 

c. Society of Automotive Engineers (handbooks -4-) 

400 Commonwealth Drive, 

Warrendale, Pennsylvania, 15096 

(Membership & monthly journal, technical publications) 

d. American Machinist 

(Technical publication, technology updating) 

- 21-

Cost 

US$ 

800. 

25. 

40. 

25. 

240. 

60. 

so. 
Mc. Graw Hill Pub. Co. 

e, Modern Plastics Magazine -Cost- 25. 
P.O. Box 430, 

(Monthly technical journal with anual handbook) 
Hightstown, Ne\-1 Jersey, 

f. Construction Methods i Equipment - Cost- 25. 08520 

(Technical publication & technology updating) 

g. American Foundrymens Society - Cost- 20. 

Golf & Wolf Road 

Des Plains, Illinois, 60016 

(Membership publication - Monthly journal & Foundry technology) 
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h. American Welding Society 

2501 N.W. 7th St. 

Miami, Florida 

(Technical publication & monthly jour·1a1) 

i. Ductile Iron Society 

Box 858, Cleveland, Ohio 44122 

(Publication & technical updating technology) 

j. Foundry 

The Penton Pub. Co. 

Penrnn Building, 

Cleveland, Ohio 44113 

(Publication & technical updating technology) 

k. Ar':t Metalworking News 

7 E 12 St. 

New York, 10003 

(Technical news weekly) 

1. Hommelwerke GMBh 

6800 Harnheim-Kafertal 

Turbinenstrasse, 1-6 

W. Germany 

(Technical informationJtool, die & gage data) (free) 

(German & English language) 

m. The Industrial Press Inc. 

200 Madison Ave., 

New York, 10016 

Cost (US$) 

25. 

2G. 

20. 

35. 

80. 

(Technical publications handbook of industrial reference) 

- 22 -
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n. Gray & Ductile Iron Founders Society 

National City, East Sixth Bldg. 

Cleveland, Ohio 44114 

(Technical publication & technology updating) 

Sub-total 

Sub-total 

Cost (US$) 

40. 

$1525. 

392. 

$1917. 

NOTE: A summary of all estimated costs may be seen on page 13, of the 

report. 

The addendum report, with 

The appendix follows 

- 23 -
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!AP.MEI - Project DP/POR/77/019 

REPORl' ADDENOOM - 26MAR - 26 APR 1979 

Re<xmnerrlations & Guidelines 

Alternate option 

Training Qti.delines for workshq:s 

A. Management & Supervioory 

B. Materials Science & Teclmology 

c. Tool, Die & f.Dld Design 

D. Quality Centro! 

E. Heat Treabrent 

F. f.btion Ecx>nany 

G. cutting Tool Selection & Application 
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1. '!he Ot.KJ ITDnth project, began on 27 January, ending on 26 March, 1979. A one 

rronth extension was requested on 12 March. The request was granted in tine 

for the expert to continue on the project to 26 April, with travel & a visit 

to Vienna, inclusive. 

During the one rronth extension, discussions took place, relative to the 

specific training with which IAPMEI has i.mrediate interest. 'Ihe expert has 

outlined his reccmrendations, pages - 26 thru - 46. 

2. Several rrem::>s were provided, to IAPMEI,via the director of Ne.-1 Projects, 

(called SPIAP) to furnish irore data, 01. specific subject natter, as follows: 

a. subcontracting (page: 47). 

b. welding service, rrobile unit (page: 50). 

c. characterization of tool workshops (page: 52). 

d. potential of tool \<.~rkzhops for foreign rrarkets (page: 54). 

e. feasibility study developrent & profiles therefore (rage: 55). 

f. heat treat service center (page: 57-63). 

3. It is my view that the tool, die & rrold v.orkshops are of vital .importance to 

the count.J:y. They are basic to all industry who may have need· for tooling, or 

fixtures, of any and all descriptions. These shops are also vitally inp:>rtant 

to cx:mron market reciprocal activity. But unless given improvarent ~' they 

would have severe difficulty to properly rrcet danands later. The en<l result 

would ther8fore rrean import rather than to be able to export, since quality 

is seriously limited at present. A serious effort at this date toward improving 

tool workshop quality could realize only minimal benefits by 1982. Manage

rrent and other specialized technology upgrading, falls into the sarre parrellel, 

as for quality. 

Note- The references - tool \IXJrkshop, tool.m:.tkcr, m:ma<y:rrcmt, tool, cli.c & m:>ld 

shop, u.s m:cd in thi.r; text, aa :rc~latc to the workshop~; in Lhc r;;hcp r;,:mplcs,as 

outlined clscW'hcre (pagc:S). 
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IAPMEI 

A. MANAGEMENI' & SUPERVISIC. 

1. In 1975 cane a new Organization IA:.JMl!:I, (Instituto de l\poio as Pequems c ~ 

dias Enpresas IOOustriais, translated to - Instiblte for Help to &tall & 

~um IOOustrial Enterprises). ·rhe fun::tion of technological training, is 

not specifically assignOO. +-.o IAPMEI. But help for the srcall & me-di.um in:1ustry 

is non-the-less up to IAPMEI to µirsue. They nay assign this function to 

others, with sate financial assistance. On the other hand, !AP.MEI may choose 

to request UNIIX> for assistance, at a later date. It is my judgerrent that 

apertise exists in Portugal for at least part of the technology needed. 'l'he 

managemant training needed by the small tool, die & rrold shops, is of a 

highly specialized nature. M:my managers are also the foreman, the chief of 

sales force, the purchasing departnent as well. A so-called, "jack-of-all

-tool-shop", trades. With rrore than five employees, th<:? manager has little 

opportunity to participate in any training program. If IAPf.1EI could produce 

a do;-.it-yairself ref~e/ kit, for such type Organization, tl:ey would truly 

provide a m:igestic service for the tool v.urkshops, similarly as \<.'ell, m:my 

other irrlustries. Inde€d such a reference is badly needed. t1'j judgEm?.nt 

quite clearly is tr"'~, the tool YK)rkshop nanag~, s~ly_ ~ already too 

deeply involved in hourly prcx:luction problems at his wrkshop to think of hcM 

he can spare tllTe far upgrading. 

2. I suggest this calls for SfleCific help, designed for a specific industry type. 

There are rrany intrigueirig.factOrs thut dfffer considerably from the generalized 

t.ype of rretal product production. Tolerance, for example, are usually estrcrcely 

precise, if one appreciates,that such tolerance really rreans dividing by ± 50, 

a sheet of standard typing pa~ thickness. It is often said that tool, die & 

rrold rraking, dem:mds the precise v.orkmanship of a high precision watch. There

fore it is nonnal for one t.o often consider ownjng his CMn t.-.orkshop, afte.r 10-

-15 years e.xperience at his trade. It is not because he was a gocd manager, that 

he started such a business as tool.waking. It wus rrost likely because he was a 

good toolmaker. Conse:pently managerrent will be only secordary in his scol:e of 

the business learning process. Ac.Jain it is not unusual for the \<X>rkshop nnru::i.ger 

to realize, (parhaps late in rrost cases} that he needs sare m--magarent 

training. 
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It is my vitW that IAPf.P..EI, can illrl should, ussl:re res[)Onsibility ::or nrxJr.ading 

the t.ool "-".)rkshof6. 

3. In the visits to the tex>l shops, it was appearant that mst rranagE:rs were 

heavily burdened with details, non-ccmpatible with his needs. 'fo reorient 

this very undesirable ~itn~ti0n, rranagers should request, accept, pnrticipate 

in arrl fulfill, a course cf training that can upgrade his activity. 

One way to accanplish this, \'X>uld be for IAPMEI, to organize such a project 

for training of managers, assistant managers and the top technical super

vision. To do this, I expect a certain anount of prarotion by IAPMEI, will 

be required. 

4. It has been rrrf experience in many conversations and discussion with nost 

nanagers, that: 

(1) He does mt usually (psychologically) accept the icieu that he, (personally) 

needs nanagerent training. 

(2) He resents, (psychologically) the suggestion that sorreone, "da..mgrades" 

his ability as a IP.anager. 

(3) He feels it .inpossible to spare such time a11a.y fran his shop. 

(4) He feels, "that he should be doing the training himself, with m:my years 

in the v.vrkshop, his knowledge of nanagerrcnt is superior to that of uny 

instructor teacher, or even a college professor". A consultant might be 

rrore acceptable, at least to some managers. 

(5) The first problem is to, convince a m:mager that he needs (training) help. 

(6) The next step is to, convince him that IAPMEI can really upgrade his 

abiEty, to operate his business. 

(7) The third step is to get him to relax arrl listen to scire goo<l case 

histories, examples of derronstrated help to other \..orkshops, especially 

those selected with a similar type of business. 

5. It is my judgement, that rrotion pictures, slides & diaqrams,of a specialized 

subject matter, o:irrpatible to problems found in the t,.;orkshops, can be very 

useful. These should be carefully selected. Prcxluct advc?.rtfaing is not useful, 

except that it may provide specific beneficial information, compatibl<.! with 

the training needs. They should be,ra.ther of specific oc·w processes, that are 
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designed to give aid to Sllk""lll tool, die mid nnld, metalt,,K)rking shoi:s. There 

are mmy such films. I suggest the follo.ving sources: 

a. The ~ican Library, Lislx:>a 

b. The British cooncili II 

c~ UNIOO film library, (list request:.ed) 

PO Box 707, 

A-1011, Vienna, AUSI'RIA 

d. American Society for ?-Etals (film & matal slides) 

~tals Park, Ohio, 44073 (list requested) 

e. The Atrerican Managanmt Association (AMA.) 

135 W. 50 St., (list requested) 

New York 10020 

f. National Tool, Die & Precision 

Machine Associaticn (NIDPMA) 

1411,K St., (list requested) 

Washington, OC 20005 

sane especially gc:x::x:l film:;, considered very renficial, have reen prcx:luced by: 

The warner & Swase.y M.:ichine Tool Co. 

Euclid. Ave. 

Cleveland, Ohio 

(tool nanagement, use & gearetry) 

The Cincinnati Milling & G~inding Co. 

Cincinnati, Ohio 

(Milling Machine use & tool applications) 

(tools & the grinding machine) 

The Nort.Dn Grinding Co. 

W::>rcester, Massachusetts 

(technical process of the grinding wheel) 

- 2a-
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'lhe G:?neral Electric Co. 

Schenectady, N&l York 

(The Managers approach) 

The Kennecott Corp. 

161 E. 42 St. 

New York, 10017 

(REtal crystals) 

(especially go00 for heat transfornation) 

The Aluminium Cai:pany of 1'irerica 

1222 Alcoa Bldg. 

Pittsburgh Pa. 15219 

(The NON Foreman) 

Perhaps one of the rrore i.nportant prerequisits that goes with a gocxl r.nnager 

qualities, are his ability to plan ah.rod. To project with sorre accuracy the 

reeds which are of critical inp)rtance to his enterprise success ar.d well 

being. If his situation cannot be satisfactorily estinated for a minimum 

of one year ahead of time, then he mnst expect trouble. True he will hava 

nurrerous day to day ere.rgencies, that rB:!Uire fast judgarent decisions. In 

nuking those decisions, his objectives, his schedules, his ccmn.ibrents, must 

not be reversed or rrodified, to conflict with,or retard,his long range 

orogram(s). 

- 29 -

Another prerequisit for a good nanager is his ability to train others properly. 

'lb do so requires patience, persistence and rerscverance. It may serve a 

useful technique for one to irerrorize, a tried ar.d true proverb - "if the 

learner hasn't learned - then the teacher hasn't taught". 

In other word<> a rranager must learn to comnunicate successfully, (1) with hia 

crnployces, {2) with his banker, (3) with his custoners, (4) with IAPMl~I & all 

others f.n\XJrtc""Ult to his business. 
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THE MAUAG:RS RES~SIBU.ITIES 

6. In the tool ~shq:s, there are nurcerous details ar.d work requircrrents that 

nust be assigned to, (1) a supervisor, (2) other indivi•lual or, (3) the burden 

falls up:>n the manager, he J'!llSt therefore, learn to delegate. 

As soon as a m:magcr delegates an assignanent arrl can be reasonably sure of its 

successful canpletion, he nust do likewise by other key personnel. When ':,'Ork 

actions can be pro~ly cx:rrpleted according to a nana.gers instruction, it is 

tine then to r.xµmi the m:mager, pe.nnitting his effort to be further prcrnoted 

by oontinued delegation of his a.vn burdenso1re responsibL.ities. 

The need for nanagarent to oontinually Flan ahead, by rronths and better for 

y('>.ars, in his 011n business nust be oontinually atph.:"1sized. Unless he can 

delegate sare daily responsibility to SUp:!rvisor ~sonnel,his tin'e will be 

entirely oonsumed with details incarpatible with his needs. 

7. Managerncni; must provide resf9nsibility for: 

1. Selection of the best quali f ied p?rsonnel. 

2. Respect each arrl all subordinates with honesty and sincerety, finn, but 

kind and courteous. He nust camunicate. 

3. Provision that irrp::>rtant facts with instructions nust oo written, as: 

a. mater.ial specifications 

b. drawii19s 

c. processing sequence 
. 

d. machL'ii.IXJ 

e. heat treat:nent 

f. time expenditure for each step of 
the process 

g. quality tolerance allowed 

h. protection against damage a."'rl rust 

i. authorized iru:;pecLion approval 

j. test-try-out 
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4. frequent check-back as necessary, with sup:.!I'Vision, (subordinate) to be 

assured the instruction has been effective aril being explicitl1 follOtJO:l. 

5. Set a good ~lnple by his rMll. actions. 

6. The best leadership, withait delay or hesitation. 

7. Full arrl ~lete instruction to supervision, with authority to act in 

his ONn best judgarent. 

8. All due paynents crre nade to ar.ployees accurately and prrnptly. 

9. A bulletin :roam for use by anployees (avoids messages being written on 

·wa.l.ls, doors or floors) • 

10. Canplete work assigrurents to each and all rnployees. 

11. Productivity, care ani o~ati·:m of nuchincry a.rrl equiprent. 

12. Desired qualit'/ control of in-process, as ~11 final quality. 

13. Designs, drawings, (sketches} naterial ar.d v.ork process specifications. 

14. T~ charges, material charges arrl other Y.'Orkshop accounts. 

15. WJrk flow of material and (receipts) shi~ts. 

16. Proper care an:i service of daily, (pericdic) use tools, fixtures, 

equipoont 

17. Plant equiµre.nt, building, g.roun::ls, servicing a.rrl care. 

18. Enployee training, upgrading, classifying, advancarent. 

19. New process developennt, adv. 

20. Adv.:lnce tools, jigs, fixtures. 

8. Mana$lanent (SUJ2E:rvision) must avoid 

1. Actions, or language, that can be miswrlcrztocd (resented) by sut:.ordinates 

anl/or others. 

2. Any engagemmt, nor perm.it, jokes, tricks or clC1Hlling on cnripany pr(.:'.11\.ises. 

3. Favoritism, or obvious partiality. 
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AL'l'ERNATE OPI'ICN 

9. It is my judgatent that it can be difficult to convince the swall shop m._tn..-igers 

that they can salvage their enterprise by taking saie training courses. 

Serorrlly they are alreaiy burried crdcr C."'lC:!le£:s dnly problems to keep 

anployees active ani occupied effectively. They arc simply not nuking any 

noney. As such they camot pay off their indebtedness. 

I would therefore recamerl, that Il\1?.MEI provide a consultant, of dual 

capabilities, nanagemznt and technical, having outstanding tool & die back

ground, for direct assistance to the tool,die & rrold workshops. 

10. The areas of expertise ~ed for upgrading anphasis, are the folla.ving: 

WM = 15 

3 

2 

2 

2 

a. managanent and supervi vion 

b. materials science and technology 

c. tool, die, rrold design and application 

d. heat treatnent specifications (tool steels) 

2 e. quality oontrol, tolerance, dirrensions 

(1) * f. cutting tool selection, application of high alloys 

2 (1) * g. machine tool/cutting tool utilization, effective geareb:y 

(1) * h. machine tool retro-fits and evaluations 
2 

(l) * i. rrotion econany 

To the al:ove, I would rea:mrend that an initial six nonths minimum are needed, 

tn prepare training materials that apply SJ;X:"?Ci.fically, to the needs of the 

tool workshops. I v.ould allCM a three rronth ev.:lluation, up:lating and rcr:orting 

period, at the expiration of the 24 rronth team effort. 

* join inter related 
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There will be need for sare supp:>rt for repro:iuction neerls of the team. 

The trre such as REX-Wl'ARY (Demark) or similar, with capabilities to 

reproduce sketches, designs, charts, etc. far use in the upgrading process. 

It is presmed such equiprent tine can be negotiated by IAPMEI, or the 

Ministry of Industzy. 

Sare reproduction costs, with translation tine, likewise pre estimat:OO 

for IAPMEI as follows: 

Manfnonths for expertise = 24 

--- 1980 • 1981 ) 
JFMAMJJASONDJFMAMJJASOND 

I I i 
I I I 

Preparatioo { 6) 1 1 
I I 

Inplarentaticn (15) 

Interrim report (1) 

Final draft report (1) 

Final report (1) 

Man/rronths for (2) counterparts = 48 

M 

The timing for oounterparts will run parrallel to that of the expert. 

E..~timated oost for the expertise = ± 3 000 000$00 

Estinated cost for in'pJrt equiµcent and technical materials = 324 000$00 

Em'IMATED ESCUOO cn5TS = ± 5 325 000$00 

a. repr00uction costs as apply to workshop 

upgrading 

b. translatioo tirre, (10 hrs x 24 rro.) 

c. secretarial assistance (40 hrs x 24 nn) 

Escucbs 

75 000$00 

72 000$00 

144 000$00 

d. per deim costs for team (1500$ x 3 x 20 x 15 no.) 1350 000$00 

e. expense of travel & vehicle naJnt. 

(2000 Jon x 12$00 x 15 rro.) 

360 000$00 

I 

I 

I I 

I I 

~ I 

I 
D 

- )) -



l 
1 
' 

Consultation with r.unagers should be previously arranged, to permit rrost 

effective use of the ~rts t.ine and effort. 

- )iJ -

To be DDSt effe::U-,,e with the upgrading p.rc.cess, it is further recarmerrled, 

that bNo oounterparts should be actively L.;;;!:>ignt..>d witl1 the e.xpd·t, during 

the entire pericrl. One counterpart should be a n~chanical engineer with 

saoo considerable exp:rrience background. 'I'he serorrl should also be a 

nechanical engineer wit:h strong desire and interest in the specialty w::>rk

shops, for tool naking. Both u:>unterparts should be bi-lingual, unless a 

well qualified Portuguese expert can be recruited. 
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D • MA'IERIALS SCIENCE & TEOINOI.CGY 

1. In this area of expertise, there open.:> a wide range for the nunager to 

exparrl his shop ca~!hilities. Sare serious a:>nsid~rations vrc usually 

open to the 'tK>rkshop, for 1n--1terial 5 ~i:-o.;l~.Lc:,c:ti01~, at. me outset of \'nrk 

quotation. At that p:>int and tine, the s~iflc best steel alloy, that 

can be satisfactory for the custarer, while at the sane time provide sare 

advantages, fer the tool ~rkshop, such as: 

a. specific application of tool naterials v.3 prc<luct rrateria1s 

b. madlinability of selected alloy(s) 

c. quality of finish, with tolera.'1ce limits 

- 35 -

d. capability for heat treatment as neEded (whether air-oil; or brine quench) 

e. resistance to rust & corrosion 

f. cost, (initial and ultimate) with estimated tool life and whether 

rehabilitation can be ronsidered 

g. options open t..v the custarer for extending tool life 

Nonrally the custarer relys heavily upon the tool & dieruker, to suggest & 

advise him of the technology steels, (alloys, etc.) that the tool \'JOrkshop 

will reccmrend. Unfortunately the YX)rkshop may sorret.iJrcs reccmmnd rraterials, 

(considered suitable) that are readily at hand. Material orders can take one 
' 

to three rronths, at best. ~perrling upon distance and type of rraterial 

needed. If and when a material is suggested as a substitute, it is rrost 

inportant t..11at the tool workshop not jeopardize his reputation, with a 

custarer loas as well. Simply by trying to squeeze sare tirre while prcducing 

an inferior product. 

2. In all cases of tool naking a certificate nu.st accanpany the steel, (alloy) 

rruterial, relating in detail the s~cHic chcmi.cal certification. A required 

report that is demanded at the t:lire the original anlysis (steel) was made. 

If a certificate is lost, or fails to appear, then a new one is needed 

(certified) fran a rretallurgical lal::oratocy. 'I'his irearls extra tiroo & cost 
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aCk:led for a custarer. Not a gcx:id business approach, lUlless the custorrer is 

so inforned initially. If attaipts are nade & agreed upon,to supply 

substitutions of naterials, worthwhile renefits can be the result, assurr..ing 

the toolnaker is ~tent to provide rrost reliable servk·e & advice on the 

technology. '!his is often where defficicnt tools, dies & rrolds, are abom. 

The naterials science technology has never been sufficient and of ten 

neglected to q:xJrade.tt is on the basis of having the best technology, that 

tool workshops establish their reputation, are viable, efficient and 

prcductive, with an orders backlog. 

3. 'lhe area of training needs are: 

a. gocx:1 basic understanding of brand namas & significant chemical oorrp:>sitions, 

of materials used for toolnaking - high & low carbon, high & low alloys, 

high speed steel, the high ductile irons, the carLides arrl plasrra process. 

b. necessary types of heat treatm::mt to apply ,heat conduction and heat 

inductior., heat transfer. 

c. lUlderstar.ding of transfonretion & the rreanings of - to anneal, to draw, 

deep draw, to quench, to temper, to heat soak, (to kill the steel) to 

heat check, to chill. 

d. kn::Mledge of netal score & its prevention. 

e. shrinkage VS eJqEnsion limitations ,as related to similar, or to dissimilar 

metals. 

f. technique of joining similar, as well as dissimilar metals. 

g. tmderstanding of rrolecular structure changes, in a::lITifCSition, grain 

structure, stretch qualities and impact resistance. 

h. nachinability characteristics. 

i. design limitations, stresses. 
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C. 'ImL, DIE & M)ID DFSIGI - 'I'RAINING NEEDS 

1. 'Ihi.s i!:i a {X)int of beginning. It is the one best opportunity available for the 

tool 'l/K>rkshop - to help himself - to help his custarcr, thercbj enh<lnce his 

reputation. In the final annalysis it is usually tl1e reputation of the v.x:>rk

shop, that bccares decisive in awarding an order to nuke. Re~t orders camnt 

be expected with a p:l)r reputation in design, in vX>rkmanship, in quality & 

delivery schedule reliance. 

2. 'lhe training basic needs are: 

a. broad knCMledge of materials for tool.naking. 

b. ability to ccmnunicate i-1eas, to firm instnictions on a drawing. 

c. kn.:Mledge of standard design practise. 

a. ability to interpret sp:=cifications for rrctal heat treiltments, initial -

- interm:rl.iate and final, as will be required for the tool. 

e. 

£. 

specifications for size changes, as process proceeds, i.e. blank, l::cnd, 

fold, crirrp, lap, shrinkage alla.-rdnces, effects of terrpcrature. 

cutting angles & clearances - the r.i.eaning of rakeangle, clearance angl...,, 

helix angle,all as relat?d to use, as applied at :rrachine tool. 

g. cutting tool types & roterials, L.3 applied to rretal mroval, formation and/ 

/or defonration. 

h. characteristics of shrinkage in various plastic naterials as nolcled. (m:>ld 

shrinkage allowances VS: materials) 

i. broad understanding of available means for fixturing and processing, in 

production, i.e. quid~-clamps, jacks, leveling f'..crews, spring acljusl.mcnts to 

CX)IJl>ensate for rnadlining(process) deflextions. 

j . understanding of nntion economy and mm/machine capabilities. 

k. understancling of quality CX)ntrol & the ability to interpret ISO stw.ncbtds 

(Din-US- & oiliers) ard relate to process SP2cHically,in VX)rkshop language 

for machine O[::x3rators. 

1. understanding of process tolerarvx.i am specificutions relnUng to si7.c, fits, 

finish standards and interpretation. 

~. i 
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rn. understanling of plating, chemical treatJw2nts ch.care plate, (hard and/or 

flash). 

n. applications beneficial by weld technique, pl.:i.sma and applied rroteriuls. 

o. workshop econanics & value analysis. 

p. designing for quality assurance. 

q. review of design failures & failure analysis. 

r. unde..rstanding heat treatrrent equiprent, the hardning processes - case -

-harden, cyanide harden, temper, draw, relieve stress, anneal, dead soft, 

salt bath & induction heat rrethcxls. 

s. knc:Mledge of rretals, such as those hardenable & non-hardenable, heat

-treat.±·la & non-heat-treatble. To further classify tc'1ling rr.etals by type. 

t. understanding of laboratory rret.hods of defining, ch:mic:~l analysis & that 

for rretallurgical analysis, sufficient to s~cify. 

u. understanding of plant layout, work flCM S'jITil:ols, electrical symtols, & 

other service line identifications. 

• 
1' 
\· 
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D. C..'ll.JALl'lY o:Nl'.OOL IN '!'(()l., DIE ;~ ?-DID MAKING 

1. 'l'he lack of quality rontrol ii1 tool ~-!king, i~; l~rhaps one of IT\1nagrns:::n~ 

serious oversights. 'I'he proouction of quality prcxlucts, Uut can stand as 

an exanple of stand-rrds applied at the •1•orksl~op,arc a nc:~t valuable asset 

- J') -

to good managt!!ent. 'll1e OP[Xisite can be clasf:.ified by on:: wcrd-·c~elcssness. 

During our shop visits, instances of the lack of quality Wf~l--r: mm't.~rous. In 

rrost instances I believe it is s.inply overlooki..'<l by nunagencnt, therefore 

ignored by shop personnel. 

2. r.tuntcnance and direct iroprovarent in quality is a simple tcol of m::1n.:1grn~'nt. 

It is a tool that relongs with each & every group, oollectively in e.:ich work

shop. \men the gu.::ird for quahty L1ils, the workshop has lost its "secret 

weapon", for repeat orders. 

3. 'l'he beginning for inprovarent in quality must st...-rrt at the rnan.J.C)crs office. 

'lhereafter the lines of ccmfll1l1ication rrus L Le clear to a l.l employees. 'l'he 

lack of quality shall be~' identified as carelessness & rx'.or vx:irkffi.-inship". 

4. Ead1 work.shop should begin by assignarent of one or nnre IX'..rsonnel, to surveil 

and prarote quality. Such p:::!tsonnel nust lP- re~;r:onsiblc _02~ to top management. 

'l'he chief of quality should be authorized to approve, or disapprove, the 

product shiprent, until such defects in qt•alily are correctc<l satisfactorily. 

Suitable gaging, and rrcasuring tools rmst be provided, that will assure tm

c.1uestion.::d understanding and carprehcnsion for, tolerances, fits, limits, 

finish, surface oondi.tion, hardness, rounC:.ness, flatness,or angular confi<JUr-

atior:. 

5. The training needs are: 

a. realistic prorrotion for quality by ~!garcnt. 

h. assignem.:mt of rcsr..onsible qua.ti ty a:mtrol rx:~rsoru1el. 

c. provision for necessary tools & instruncnts. 

d. specific inst.ruction fran top m:magcrrcnt relative to acccptill;lc product 

quality. Likc..>wise sr.-ecHic in.c;tr.uction for rejection of prcducb:i. 

c. review aJY] familiarity with ISO stancfards, (Inten1ational ~;t..:inL111n.1H 

Organizu.ticn} data on machine finishes, plat.ln9 sr.ccn, fits and limits, 

tolernnce, hardness specs.and conversion d._ita. 
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f. clinention :rrathar.atics & blue print calculations. 

g. application of 4 x, 10 x, 30 x (4 JPNCr, 10 :r;:o..;er, 30 parer) microscope to 

analyse defects, ill cutting tools, in machining, and in heat trcabrcnt. 

h. application of statistical quality analysis, with rrethcx:lology, of X- & R

(X bar & R bar) charts. 

i. a study experinent in actual shop rreasureneifS ·; using a micrareter caliper 

to record to nearest, .ooo (third decimal) 100 samples, by three or nnre 

seperate individuals. Thereafter each specific unit identified, for final 

crnparison & analysis of human error in neasurerrent limits. 

j. set up X- & R- dl.arts b3.sed upon data collected an::1 carputed in, i, (above). 
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E. HFAT TRFAT SPOCIFICKI'IOOS - TRAINING 

1. The value of a tool & its life,is al.rrost entirely refl£Ctive upon its proper 

heat treat:IrEnt,by the tool workshop. If the heat treatirent is contracted to 

the steel service center, it is still the t.cx:>l \oX>rkshop resr-onsibili cy to 

guarantee the steels specified hardness. 'lhis is usually provided as relavant 

to the standard scales, Brinnell hardness, or to the Roc.l(v.>ell (A-D) hardness. 

The Rockwell scale (RC) is nannally used for the higher hardness ranges. The 

hardness, also known as tenper of st.eels, is the direct result of the heat 

~at:m:mt process, for the specific steel. 

2 . 

a. tine-tayperature - transformation (T-T-T). 

b. quench tat"q;>erature and timing. 

c. draw tenperature. 

d. reheat cycle, (when required) normalizing. 

Great care and e.xpertise nust be exercised in the process, or the steel will be 

ruined. In the process, overheating, or multi-heatin~J, will destroy (kill) ,the 

usefu~ss of the steel by rendering it useless to accept prq:.er heat treat

ment. '!he several types of steel, i.e • 

a. high speed steel. d. high carl::on steC;?l. 

b. high alloy steel. e. low carl::on steel. 

c. low alloy steel. f. ductile irons. 

All ra:JU:i.re a variation in heat treatmant processing, to neet certain Sf:€Cifica

tions for the tool desired. F,quiprent for the r.eat treatrl)2Ilt is also varying 

although m::xlifications can be accep'""...able and may even be preferable, such as 

thf? use of induction heating & autanatic quench for sorre carbons & alloys. 

3. llie tool workshop heat treat training needs are: 

a. introduction to chemistry. 

b. brief COTiprehension of rretallur<n. 

c. ability to visualize material transfonrations, with tcrr.r-erature changes. 
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d. use of microso:>~ t o study grain structure cunp.:irison in 11etals, i;orosity 

& soft spots. 

e. review of ISO (International Stcmcbrds Org.:misation) data on hardness testing 

of high alloys, cobalt aEoys & tungsten carbide. 

f. introduction to hardness testing ncthods & equiprent, hardness sc.J.les, 

carparison data & conversions. 

g. introduction to heat treat rrethods for specific steel types. 

h. review of case history ;'failure analysi s~'Beth lehem Steel Co. - Alle<Jheny 

wdlum - Arrerican Society for r·Etals, Metallurgical slides. t-btion picture, 

"ffiYSl'AI.S" (in slCM notion) • 

i. a visit to a certi fic<l netallurgical labxatory. 
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F. IDI'IOO F.a.KMl - '!'RAINING ~ 

1. A need for, with broad application of, notion ecnnany as a tool o~ mamgcncnt. 

Perhaps mother s:ir.gle training elancnt,has rcore benefits to the tool '...Urkshops, 

than the savings of tine on wasted notion. As a simple example;during a \\'Ork

shop visit it was d:>served, that b.u men t.·:cre hard at work, first assanbli~ 

& secorrlly disassarbling, a tool fix.ture used on a press machine. 'Ihe machine 

capacity in strokes per minute, equals not less than ± 30, or let us say 30 

pieces, can be nade on the press each minute, with suitable tooling. 'Ihe n..o 
nen requ.ired 5 to 6 minutes, for the ackward arrangern:mt of, (clu.l!ping & un

cl.anping) fixturing. This therefore l.im:i.ts the machine in its c.:i.pacity, to 

not nnre than 10 pieces per hour, assuming a 55 minute hoor of work. But the 

nach.ine capacity could produce, 30 pieces per minute x 55 minutes = 1650. Even 

though the machine could 'V.Qrk only a 30 minute hour, or 825 pieces, it '.\>ould 

certainly warrant changes in process tooling. A nurrbcr of other incidence 

were ooted, likewise in other shops. 

2. 'Ihe losses tomanagerrent are indeed gi:css, relative to prcrluction volume and 

cost of production. Such losses oould be quite sirrply recoverc~ by: 

a. satisfactory tooling design. 

b. clamping and unclarrping of fixture by simple, "quick action", rrechanism. 

Machine tine is costly, but mmagenent seems to be um-1are of its losses (note 

chart. app. page 14). 

3. '!he training needs: 

a. awareness on the part of m:magan:mt and design of non recoverable not.ion 

losses, in each \'10rksoop. 

b. case histories (at least 10) docum:mted to sho11 the extent of notion losses 

& ha.ol to correct them. 

c. selected studies of specific W'.)rkshop examples, (they arc ea:;y to find} 

noteing present notion and recording m!11 rrethods for nntion sav lngs. 

d. arrangarent of assembly hardware, (bolts,washers,nuts, rivets). Where they 

are handy for q:crators,to properly orient and <.1ssanble. 
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e. fixturing of parts for 1<Helding, to pro~rly y;:osition & clump by a limited 

skill operator ,allowing the nore costly Y.elde.r, to continue with welding, 

instead of stopping of welding to assanble personaly. 

f. providing bNO hands of an operator to becrne active in unison. 

g. dem:mstrating the tine & notion savings, of a one hiind typist, VS: one 

using two hams. 

h. denonstrating a rcachine oi;.erator carefully supplying all his, (5) workshop 

tools at one visit, VS: the sarre oi;.erator walking 100 ~ters for 5 tines, 

to cbtain necessary tools and inst.runents,for his assigned l/K>rk. 

4. In the recognition that many notions are lost each day and resolving to reduce 

sane at least, is a wise decision for any workshop nanr...ger. It is his rroney, 

(profits ,or nore dc:bt) that is being thr0NI1 away • 
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G. aJ'ITING 'ID.L SEIECTIGI - TRAINTh'.".; NEID<> 

1." A workman is kn.Gm best by his tools and hew he uses than~ This phrase should 

be posted on the entrance door of every YJOrkshop, especially a tool "-Urkshop. 

A gocxl toolmaker becares so, because he has learned over the year:>, hew to care 

for & use tools. At the workshops visited it was imrediately obvi....;us that much 

basic toolmaking krx:w-hcw, was lacking. The staterrent is in no way, intended 

to sinply critisize the haru. working shop 1nana'}eirent.But the fact ranains so, 

and a serious effort is needed, if oorrections are to be realized. 

2. Apprentices are not being errployed to any appreciable e.xtent. 'I'he average tool 

maker has little ogx>rtunity to leam advanced technology in his chosen 

avocation. A ver1 sin1?le tool catalogue is difficult for him to obtain. '!he 

techn:>logy of sr.ecific tyr:es of carbides & cast alloys, is not freely available. 

3. The needs for training and upgrading are extensive. Those considered imnecliatly 

urgent are: 

a. brief review of history of tool steels, i.e.: carbon tools, high speed 

steel tools, high oobalt tools. 

b. brief review of carbide tools and their pcwder rretallurgical process • 

c. un:lerstanding of the term, "cutting tip build-up", '-llny it does so & what 

will result. 

d. reasons for tool failure, i.e.: pcwer failure, result & rcrredy, operator 

failure & corrections. 

e. learning the invisible triangle, between rretal-tool-chip, formation. 

f. value of machine J.XJWer capability. 

g. value of machine speed, RP.M/Mt'M, (revolutions i:er minute rooters/minute) 

ratios, t.o FPR, (machine feed per revolution) • 

h. review why cutting edges fail and analysis of failures. 

i. UOO.crstanding specific applications for specific tools, i.e.: materials ~ 

rretallurgical factors favorable, or unfavorable, to the appli.cation. 
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j. analyzing t:D0,_ failures, applying corrective measures (sna.11 microsoo~ 

needed for any daIOnStration). 

k. determination of effective clearence/rakc/helix, (o:>mpound) angle. 

1. urrlerstanding threading tools, internal and external, drills, rearoc:rs, 

broadles, profile cutters. 

m. knowledge of proper grinding \\'heels for s~ific tool naterials, especially 

o:>balt alloys & carbide. 

n. value of super-finishing cutting tools. 

o. reasons for varying netallurgical composition & tool hardness limits. 
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30 March, 1979 

Memo to: Or. Henriquc Mar~al, Dir. N.P. 

r>.· .r. 1).,, From: Orvis .J. Fairbanks, UNIDO, l\dvisor " v , 

Subject: Sub-contracting 

rurther to our discussion yesterday on the above subject matter, I have out-

1 ined some additional comments, that I hope m;iy be useful. 

The sub-contracting of component pclrts, as used in a number of countries, 

is a very useful manufacturing practice. This prnctice has been used for 

many years by those companies, producing such as the following: 

automob i I es 

aircraft 

- rail wagons 

- engines 

shipbuilders - electric motors 

hardware of all types 

agriculture machinery 

construction machinery 

The above will only name a few, of the vast potential product families, 

available to sub-contracting their smaller piece-parts, to a specialty 

type workshop. 
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Let me give you an example that dates back to 1950-53 (with which I am very 

fund 1 iar). 

The Pratt and Whitney Company of llartford Connecticut - a well known and 

reputable machine tool manufacturer, at the time, was given a contract by 

the Boeing Airplane Company, to build (JOO) production models, of the 

turbine engine, that is no\.'/ used on the Boeing 707 plane. At that time there 

were± 1350, sub-contractors who were engaged to make the, "less significant" 

parts, for that Lype engine. The fi11;,1 assembly and the mosl critical pc'.lrlS 

to manufacure, were the only parts made, "in plant", by the P. & W Company. 

The pra[ice continues to this date - sornc 28 years of cxistance. 

Other companies manufacturing sucli as: 
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food machinery 

radio 

television 

sewing machine 

rcfrigcrntor 

freezer 

air conditioner 

ventilator 

All use subcontracting as their needs may demand. Emerson~radio, as another 

ex.ample; started their business by only assembly of parts, made by other 

companies, then sub-contracting of some special designed parts, to fit the 

unit together. 
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Most of the office equipment makers that I am familiar vlith, use the practice 

of sub-cor1tracting. They eliminate in that way, many manufacturing problems, 

with asset and equipment costs, which they can easily avoid. They simply look 

for the workshop that has the machinery and equipment already. They must how

ever provide design part drawings, that clearly define materials, measurements, 

with tolerance and quality specified. To do this work, the company will look 

for a small design shop, who specialize in the making of prints that can b~ 
copied easily and supplied to a sub-contract bidder. Usually they (the manufacturer) 

look for three or more workshops, for bids to make their component parts, 

thereafter to be shipped to the assembly plant, when ready. 

While ! was at Coimbra, I visited, with Mr. Nogueira da Silva, at the IRAL factory. 

This company has a very good option open to them, by using the sub-contracting 

method for manufacture at some later date, when their market wi 11 l>e more 

assured. They must first complete their product development and improve quality, 

then specify exactly what they want, and put a few small tool shops to work, 

mapking specialty parts for them. The manager of IR/\L, Sr. C(.Jstro, ls a very 

alert and energetic man. I believe he wi 11 eventually go the sub-co~tract way, 

after his initial development ~1ork. 

I should point out, that an important consideration in th~ sub-contract process, 

is suitable tooling. It is therefore often that small tool workshops look for 

and are selected to do, sub-contract work. They have the know-how usually, to 

make a suitable tool, jig, or fixture, that will properly and securely hold, 

as well, (if necessary) properly orient, (position) the part to eliminate errors, 
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in maintaining quality. The needs for tooling are inexaustible. It seems timely 

and I believe appropriate to promote some of th\! larger manufacturers to make 

better use of sub-cont~acting to help the tool and die shops. This kind of 

~mrk is often refered to, as, "Bread-and-butter", for the small workshop. In 

other words it gives him something "more to ~at 11 and smooths out the "ups-and

-downs", the "hi I ls-and-valleys", (al I phrases) as the trade often refers to its, 

"feast or famine", type of activity. 

Please let me know if I may be further helpful, to expand upon questions which 

IAPMEI may have Interest. If its metalworking, I believe I can offer some useful 

comments on the industry. I feel some larger manufacturers should be visited, 

to learn the actual potential that may exist, for promoting sub-contracting 

for benefit of the small tool shops • 
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30 M.:irch, 1 :H9 

To: Or. Henrique Mar~al, Dir. N.P. 

From: Orvis J. Fairbanks, UNIOO Advisor {f!,:i{h1 

Subject: Welding service, specialty mobile unit business 

As you requested yesterday during our talk on the above subject, I offer these 

further comments, that I trust may be helpful. 

Welding, with metals fabrication has a very wide range of application. It is 

often less expensive to provide a good weldrnent that will replace a casting. 

Indeed some equipment manufacturers have replaced expensive castings, by a 

welded configuration. Th~ practice of welding pipes and val~es, in the,water 

supply, oil refinery, petro-chemical, cement factory, brewery, or repair,simple 

hotel and office building construction & repair are every-day requirements . 

To provide such service I recommended in my report that a mobi Jc typt:: 1r1elding 

service, was a potential for pre-feasibility study and analysis by IAPMEI 

staff. 

The mobile unit is a specialty business, that belongs with a workshop having 

several good welders, one or two, 1r1ould desirably be "certified welders". To 

be a certified welder he, or she, must Lake a required welding capability 

test, probably given by the metallurgical laboratory, or department of labor, 

or other government body. Then a certificate would be issued, permitting the 

individual a so-called license, for recognition as a qualified welder for 

reliable high quality welds, on such as high pressure steam, water, gas, etc .. 

The combination of a mold I unit cquiped properly, and with a ccrti fled welder 

available have a wide variety of ilpplic~tion. I should i~dicatc that u~ually 
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a l-1 112ton truck.chassis is basic. To that would be mount~d the 

a. engine diesel generator, AC/DC 500 AMP, (MIN.) 
(reliable used is OK.) 

b. tool box with welders tools 
(hammers, chippers. chisels, files, wrenches) 

c. bench vise 120-150 MM jaw width 

d. steel plate 12-13 HM thickness x JM x 2H 

e. rack with frame and secure gate for 4 tanks, 
(2 oxy. x 2 acct.) 

f. truck (1-1 112) chassis {diesel) (reliable used 
is OK.) 

g. necessary labor and transport, for assembly and 
mounting 

h. welding rod selection 

i. brazing wire selection 

j. registration of vehicle and certifi~ate of welder 

(conversion 50$/700 000$00-l.US dollar) 

- 51 -

fo I lowing: 

Est.Cost.-(:;S$) 
6000. 

600. 

120. 

80. 

700. 

5000. 

1000. 

200. 

100. 

200. 

$14000. 

Please bear in mind, my figures need a good check-out for local prices, before 

a project is discussed with a potential sponsor. 

It would not be surprising to me if you might already find such a mobile unit 

already somewhere. I have been told however th<:it none are known to exist. f\ 

logical place for such units to be located would be close to a shipyard, 

petro-chemical, or refinery. 

If I can be further helpful, please do not hesitate to call upon me. 
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1) Characterization of tool v.-orkshoEs 

A tool \'.'Qrkshop is one tlw.t specializes in construction of such as the follc:M

ing: 

a. machim tools 
lathes (rcanual & autanat~_c, horizontal, or vertical 

mills manual & autanati:: 

drills II 

grinders 11 

planers 11 

II 

II 

II 

II " , 

machining centers are others, (specials) (these are often made by 

retrofit, which rreans m:xilfications by joining two or rrore older 

units, or adaptation of any special accessories). 

b. Tools (workshop) (tool, die ~ rrold) 

:rolds, (for plastics) 

rolds, (for die casting) 

rrolds, (for die forging) (also called die) 

bl. dies, ~for presswcrk) (forms, shapes) 

dies (for punchv.ork) ~single & rmltiple) 

dies (for drawing) (deep forming) 

b2.fonning tools, such as spinning, ccnpressing, expancling, sizing, 

burnishing, hobbing 

b3.cutting tools, such as for rretal, wood, minerals, etc. 

bits, drill, tool-bit, reamer, milling cutter, chisel, broach, 

font1S, shear, shave 

I did not visit any workshop It'.aking machine tools in tne above "a" 

classification. 
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The "b" classification are the shops principally in the group of 20 ·which 

I have seen. lbWever the only cutting tools, (b3.) were a breach and very 

little of any other. 
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We should bear in mirrl that the steels used in each of the b-bi-b2-b3 group 

are not the sane. 

To recapitulate this: 

"a" gxoup will use large arrounts of cast iron 

"b" will use pr~ncipaly the air hardening alloy steels 

"bl." will use a lONer alloy having usually rrore carbon content and "oil 

hardening" 

"b2." will be still higher carbon cxmtcnt with sarewhat rrore alloy 

"b3." will be generally·, high speed steels, (oil or brine hardening) except 

the tools for ~ cutting. Are rrore satisfactory if made of high 

carbon & can be "water hardening", but in this case cracking is a 

hazzard, to require carefully controled terop3rc'l.tures for steel & 

solution for hardening. 
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2) Potential far tml workshops in foreiT!- marke:_3 

It is without question in JrrJ m.iOO, that much ~rk needs to be done to improve 

the tool shops. But if this can be a rc.::i.lity, then I would certainly feel 

that the tool workzhops of Portugal would have a real cartJCtitive edge for 

all camon-narket COlUltries. 

I list the foll<1t1ing as favorable: 

1. labor availability 

2. labor econanics 

3. training potential (could also be exr;orted) 

4. potential to exi=ort (especially my classifications, "a", "b", 
11

b
111

, "b2
11

) 

note - 111>3" is much less labor intensive. 

To those favorable classifications, I will add: 

a. jigs for drilling and/or reaming 

b. fixtures & accessory tcoling, for lathe, for mills, for welding, for 

assembly 

c. cutting t00l holders & adapters 

d. plasma process as a specialty 

So far as I knCJN none of this group :i.as any emphasis at present. The sc:ure 

skills are re::.IUired in practically all cases. 



-1 

- 55 -

Pre-feasiliiliti studies, ho.-1 & where to d~velope 

I consider this C.evelopl-ent should be a very praninent center for I.APMEI to 

inprove its capabilities. Unfortunately such type exr;;crtise requires sare 

real good practical training. I believe you have basiczJ.ly a real p::>tcntial, 

at IAPMEI, to train, such exi:ertise. 

I feel sure this is an area where UNIOO might participate, if you are unable 

to provide locally. 

At one tine AID, (1958-1964) t.-X)uld provide quit.e useful 15-30 page books,on 

many industries. This activity was later oontracted to a springfield Virginia 

engineering co., who nade only brief folders, also micro-film, that I consider 

of little value. A bcx:>k catalogue can ix? supplied on subject 1!\3.tter. 

I do not reccmrend it at all, as being of value to IAPMEI. It might be of 

scroo int.erest to kna.N that I spent three years in NE Brasil, on a (3 run) 

contract, for the International Progress in Managar-.::nt. Serre fort.y Brazilians 

\<Jere "field-trained", as well the theory, to make pre-feasibility studies. 

A wide variety of irrlustrj, metalworking, electro-mechanical, food processing, 

leather, asphalt, fish & lagosta processing & freezing. The rost C'l.t that tlitE 

anuunted to rrore than $250,000 plus a substantial arrount of cruzeiros. I 

relate this to !AP.MEI, to imply only that oonsiderable cost & time will no 

doubt be involved if you are seriously considering the developrent of pre

-feasibility studies. I kn::~w of no substitute for the real field-tyf:e training. 

T'ne United Nations has a book on feasibility studies. It covers llkmy subjects 

frcm niany countries. The infonra.tion has been collected over a nurnb2r of years. 

r-Ethods & prices change rapidly, then too many different currencies are 

related. 'As a library reference I feel there may be sane little use for such 

a bcx:>k. I might suggest an interrirn rreasu-re, for your oonsideration, as fella.vs: 

a. use my guidelines on pre-feasibility study. "Notes for Seminar", pages, 

1 thru 10, of my final rcµ:>rt appendix. 

b. assign one of your staff, to review new projects, which you consider are 

reasonably well prepared. 
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c. extract the data to set-up your ONn background (costs etc.) to ccrnpile 

a histDrical record. 

d. use a basic standard fonn, for your data oollcction. 

e. with tine, patience & perseverance, you will establish a useful guide, 

for all personnel and in your ~rr. language, or it can be multi-lingual. 

f. with p:!riodic updating you will provide suitable data in time,to use 

cnrputerized technique, t.o supply rapid useful answers. 
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To: Dr. Henrique ~al, Dir. N.P. 

Fran: Orvib J. Fairbanks, UNITJO ~~)·~ 
\ \.' I 

Subject: Heat treat service center 
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10 April 1979 

The problems with tine delays, for small tool. die & nold workshops, to secure 

heat treat service is a rather a:inplex one. 'll1e average workshop has only 

limited needs for such a facility. It becares therefore a problem, for than 

to accept work which oould l:e difficult to satisfactorily beat treat,out-

side their workshop. Normal workshop practice, is the follONing: 

a. to order a piece of steel, size and quality grade desired, fran a 

steel supplier (service center) where large qua11tities of a variety 

of steel£, are kept in stock; 

b. with steel delivery at the workshop, the tool, die, or rrold is nod1ined 

and processed. It is then returned to the steel service center for heat 

treat:Jrent. FollONing the heat-treatment process, the tool, die, or rrold, 

is returne:l to the workshop, for final finishing. This proress ~uld 

consist of sonE finish-grinding, p::>lishing, honeing and/or, lapping, 

when required. Finally it is desireable to rrount t.'1e nold, or die, into 

a press for actual tryout results test, before shiprent. 

The present practice involving a steel service center is a delicate one. 

It l:.:ecorres so, due to the high cost of naintaining an adequate supply 

of the wide variety of steels kept on hand. 'Ihe high co;,,;t of interest 

rroney, to su~rt supply with llir.ited dem:md can soon make the supply 

business insolvent. It can on the other hand drive up the cost on all 

st.eels kept on hand. The greater the variety, the greater the loss to 

be absorbed by the rrore active turnover steels. If we e<.m ass\.D'l'e with 

sarc reliance, that tl1e steel service centers will endour the high 
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coot of interest charges for steel repla~ts. It then SC!:'ITS roost logical 

to ocntinue the present practice, as it DJt1 s t:ands, in spite of sarc added 

CX>Sts and tine delays for the m::>ld, die & tool ,,._Qrkshops. 

wring arr recent visits to the twenty (sanple) Tool, Die & t-bld, '.r~rkshops, 

it cane to 11¥ attention that several shops had heat treat furnaces on their 

premises. 'Ihe furnaces were not used and in at least one instaD=e, (at FAMA

OOR) the manager was frank to st.ate that he fourrl the furnace problan too 

a..Jtplicat.ed. He therefore chose to rontinue heat treat service with the 

steel service center. I can ~11 awreciate his explanation & I relieve he 

has chosen the appropriate course of actioo. At least that is so, where only 

a limited heat treating requ.irenalt exists. 

It is my feeling that many of the \\Urkshops managers ea oot take the tine to 

CXllp.lte the total CX)Sts involved before they decide to invest in a furnace. 

'!hereafter they can soon learn of mmy nore rosts that the-.f Ctentx:>rarily) 

overlooked. Wishful thinking perhaf6, that they oould nunage the heat treat

IOC!llt a&litioo, without difficulty. 

I have put together a list of ~prent for a nininum heat treatrrent specialty 

workshop, that cculd service sare tool, die & rrold shops. To accanplish this 

I have irede several assurcptions, as follovs: 

a. that a suitable building (150 m2 min.) exists, being central to an, 

± 80 km radi~, of 6 to 10 workshops. 

b. ooing easily acx:esible to main highways. 

c. having close availability for 20 '!WA, power lines & suitable t.ransfonrer. 

d. ail\)le space for trucks to load & wtload. 

e. telefhone connectioo. 
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f. available persormel 

1. nanagerrcnt-supervisor, fully krxJWledge of heat treat:rccnt 

1. secretary-accountant-clerk 

..:... heat treat operator, (5 years exp:rrience heat treatircnt & latoratory) 

1. heat treat operator (2 years exr;erience) knowledge of heat treat 

laboratory 

1. electro-nechanical maintenance (3-5 years exi:;erience) 

1. helper-nechanic-ope.rator (2 years experience) 

1. helper general maintenance (1/2 to 1 year experience) 

g. office equipnent & supplies • 
h. operating expense budget (~uitable for four rronth tUln:>Ver) 

i. usable vehicle (local needs) 

j. transport will be by transport canpany 

Should the steel service center cease to operate, then indeed the w::Jrkshops 

are in serious trouble. 'lhe only options open to than wruld L-e the airline 

TAP, Il'aintenance heat treat facility, or the military workshop, where sare 

idle heat treat capacity, is kna.-m to be available. 

To permit a nore thourough analysis of this situation, I have prepared a 

cost estimate for reference puq.oses, by llJ>MEI managerrent, in the event 

problans later will arise, with the steel service centers heat treat procedure. 

I trust you at IAPMEI, will find this to be of srnE use. My figures should 

be carefully reviewa:l an::1 up:Iated, at any future decision to µ1rsue the 

I'C'kltter further. 
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lIF.Nr TREAT SERVICE CENTER EQUIPMENT 

Qty 

2 

1 

1 

1 

1 

1 

1 

1 

(estinated mini.m.Jrn costs) 

for 

a limited suitablie cap:icity 

Item Temp<? C 

Electric FurPace 1350 

Electric Furr.ace 1100 

Gas Furnace 1100 

Gas FUrnace 900 

(anneal & draw) 

Salt Furnace 1400 

(converter & controls) 

(dual) 

Salt Furnace 1250 

(controls dual) 

Optical pyrareter 350/1800 

Contact pyrareter 100/600 

Chamber nm 

100xl50x200 

300x500x600 

500x750x1000 

500xlOOOxlOOO 

200 dia x 600 dp 

400 dia x 800 dp 

OPERATING .Mi\TERIALS ( 4 nonths) H. T. 

a. supply of heat treat salts 

b. quenching oil (800 L) 

c. degreasing solution ( 600 I,) 

d. furnace gas (2000 L) 

e. electric ~ 

f. water, telephonc,prarotion & incidental for or;erating 

materials 

- -----

- 60-

Cost 
Tus$) 

9000. 

10000. 

10000. 

8000. 

15000. 

9000. 

700. 

300. 

450. 

500. 

800. 

300. 

2000. 

3000. --·-
69050. 
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Il\BORA'IORY 

1 - Hardness tester for Brinnell test full scale range, 

with calibratOO. master plate and ball master. Two 

extra ball sets with conversion chart & instruction 

book 

1 - Hardness test.e.r for Brirmell test portable unit in 

case and accessories for iron and steels. ~aster 

plate & ball sets, conversion d1art & inst.ruction 

book 

1 - Granite surface plate 

500r-M >: 750M'1 with stand 

1 - Height gage (500lv'.N) with stand 

' 
1 - Gage Biocks, in range to 500M:,1 with 0. 0025 

divisions x 10 and O .025 divisions x 25, re.mllnder 

Cost 
(US$) 

7000. 

2500. 

900. 

600 • 

by di visions of 0. lOr-M 700. 

1 - Opticaj_ pyrcrreter 350/1800oC range 700. 

3 - Hardness tester Rockwell "C" & "B" scales. diannnd 

pyramid master plate arrl diarrond with twu extra 

diarrorrls. Conversion chart & ins tnlction book 8000. 

20i100. 

-61 -
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ACO::SSORY EQUIPMENT 

1 - Quench tank,l m3 area, (oil) stainless steel & 

asbestos covered, placed on roncrete block. 

F.quiped with heating units to maintain a 2oooe 
~rature. Fquiped also with cooling water 

coils to maintain oil temperature rraximum not 

exceeding 2scA:. 
Teq:eraturP recorder & pyrareter 

1 - Quench chamber, air cxx:>ling,l m3 area, (tank) 

asbestos covered & on concrete block,equiped 

with circulating exhaust, for controled 

tenp::rrature reduction provided with 250 kg 

capacity, "dolly" for tranfer into & out of, 

cooling chamber. Tracks with rollers provided 

to acc:x:m:x11te "dolly" transporter. 

1 - DegreaSing tank,l m3 area, stainless steel 

nounted on concrete block provided with 

pllllp & spray nozzle for cleaning tools,rrolds, 

dies etc. prior to heat treatrrent. 

1 - Spray (preservative oil) tank, for control of 

rust coOOitions follOHing heat trcabrent equiped 

with mixer valve to use preservative oil i:.: 

conpresscd (dehydrated) air for spraying. 

1 - r.Dnorail unit, nounted CNer furnace and quench 

tanks, (min 750 kg load) to provide lift & 

transp::>rt (250kg) as required, in heat treatrrent 

process. &JUiped with track switch, to allOH for 

by-passing of work transport-in-process. Hoists (3) 

nay be electric, or air rrotor operated. Should 

be accessable to loading/unloading platf onn. 

Cost 
(US$) 

2000. 

3000. 

1200 • 

1200. 

3500. 

- UG -



···1 

Qty 

1 - Transporter,(pa.llet type) hand operated, (500kg) suitable 

for harrlling materials,rrovanent, for in-process tools, 

dies & rrolds. 

2 - Sets,steel work renches, lM x 3M, with vise, (150M4) 

attached. 

1 - Air conpressor (30kg2c.M.) (150 psi } with supply tanks, 

filters, necessary oontrols, ganges, valves, piping,etc. 

1 - Reserve tank for furnace g-ciS supply, regulator valves, 

oontrol, safty valves, piping, etc. 

SUB-TOI' AL 

- ti3-

Cost 
(US$) 

1200. 

1000. 

11000. 

4000. 

28100. 

Heat treat equi~t an:l, operating naterials for 4 nonths . 69050. 

La}:x)ratory equi~t 20400. 

Acc.esory plant equiprent 28100. 

'IDI'AL 117,550. 

Transpo:ct and install + 20% 23510. 

GMND-'IUI'AL 14 Jp60. 

141,060 x 50$00 = 7 053 000$00 

(US$) (escudos) 



APPENDIX - 1 -

NOTES FOR SEMINAR 

20 March, 1979 

NEW PROJECT APPRAISALS 

t. What is the project 

2. Why is it needed 

3. When can it start 

.I 

4. Where is its best location 

l 
- The four basic questions -

'tlMt 
1.a Type of project & purpose ... 

b large-medium-small 

c the advantages 

d the disadvantages 

Why 
2.a is there a need 

b 1oca1 

c export potential 

d imports history 

e present volume 

f potential volume (5-10 years) 
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1-~ ... 

When 

3.a.timing-make plans & schedule firm 

{

materials 
b consider delays bldg 

services 
training period 
start-up period 

c analyse options lease, on temp. basis, or sub-contract 

d decide any alternates & usefulness of each 

e discard all undesirable, or possible later value (hold) 

Where 

4.a best location to suit the project 

b consider, build or lease VS: land area & cost 

- 2 -

c location to indigenous service, electric power, water road, rail, port, 

labor, communications 

d evaluate "b & c11 as desirable, most-least or undesirable 

e indigcrous advantages of materials - labor skills - , schools universities -

laboratories, tax holidays 

Finance 

S. The how - What money - which machinery 

a who supports finances 

b how much is needed 

c can owners meet costs 

dare banks willing to loan 

e must shareholders be found 



- 3 -

f are interest rates acceptable 

g are interest costs fluid, viable for the project needs & timing 

h what other options are available. Partners - mergers 

6.Land & Buildings cost (or lease) 

a area needed - cost/m2 

b type building and C.ost/m2 

c analyse all costs for needed services power - heat - cooling - water supply 

& sufficient reserves 

d road(s) connections, Vehicles 

e horse power needs - consider maximum (5 yrs) wire costs, size, transformers, 

lights. 

].Machinery & equipment 

a which type, size, manufacturer 

b get quotation~ & production capacity 

chow many m~chines needed to satisfy production demands - now> next year -

5 years 

d necessary tooling - fixtures 

specials - initial cost & tool life,& gaging - maintenance - replacement 

c amortization rate ~-chart ref. 
\ 

machines & tools ,. 

\, 
.\ 
'I\ 
I ' 



f what service connections 

pc:Mer- light - water - waste oils - coolants - chips 

~quality control & measuring tools 

h patterns - molds - dies - templets 

pumps - chemicals - tanks, etc. - paints 

j compute totals & estimate rate of amortized life 

8. Man power 

a total labor force prod. - management 

b skills - non skills 

c rates per class, hourly costs 

..... 
d social benefits 

9. Li ab i I it i es 

a taxes - market diversification & promotion 

b sales 

c loss - period for profit 

d human error & mechanical failure, ul lowance 

e insurance, property & liabitity 
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IAPMEI 

10. Problems in internal organization 

11 • 

a. Define objectives carefully 

b. make schedules 

c. insist on timing effort with dates for completion 

d. communicate complete instructions & initiate training as needed 

e. trouble-shoot failures 

f. make changes only when beneficial 

g. most up-to-date information, very essential 

IAPMEI - new enterprize projects 

~gnt. 

. 3to 5 a. committee econ. 
tech. 

b. review for sufficient data 

c. insist on full disclosure of necessary information 

d. analyse in detail & recommend any desired changes for cost benefits 

e. ~ 0view estimates to advise changes 

f. consider labor intensive options,if quality & cost arc not sacrificed 

g. set a date for final analysis & decision with the entrepreneur 
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12. Staff for pre-feasibility studies 

a. management (l)(machine-shop) 

( 1) tool & die 
b. engineer{s) (2-ME) ( 1) production 

( 1) e1ecuica1 

( 1) civi 1 

(1) chemical 

c. economist (2) industrial 

(2) markets 

(1) industrial finance 

d. industrial analyst (1) shop background 

e. industry specialist (1) process industries 

f. statistical researcher (2) 

g. other disiplines (7) food-minerals-wood-leather 

13. Servin9 new enterprises 

a. set up mailing list 

b. provide news letter (technical periodical) 

c. solicit ~pecific advertising beneficial to tool & machine shops 

(helps defray costs) 

d. ask for technical problem feedback 

- 6 -
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e. offer a limited service for metals prices & local sources for tools 

f. work toward offering a limited consultancy to the nevi enterprizes 

managerial - design - engineering - markets economics - finance 

14. Clues for investment areas, with labor priority 

a. agricult~ral implements, (small hand tractors) & accessories 

b. food processing implements (new designs for export potencial) 

c. embassy's publish export figures of types of equipment 

Lloyds Bank Ltd 

U.S. Embassy figures & 

U.S. Dept. of Commerce 

France-Spain, WG, Italian Emb. 

Note: the Lloyds Bank (1978), reports best opportuni tics, (for UK) are 

high tech. plant & equip. also agriculture. 

Host dramatic increase was iron & steel + 232% (esc.) fruits & 

veg. \'1Ue + 86%. 

Suggest review of 1978 report (has been requested) 

d. Suggest IAPHEI look at areas for agriculture toots& service industry equip. 

near SINES project population increase will be rapid & demands high, 

prefeasibility studies NOW essential 

15. Pre-feasibility study for small scale forge shop. 

a. data needed or specific products 

b h 1 
na ~ i ona 1 

• must researc vo ume . import 

1 • hand too ls 

2. agri, tools 



, 
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). auto, motorcycle assembly items 

axels - gears - universal joints 

4. dinner ware (new design needed) reduce weights 

c. survey present forge shops, learn practices & quality of work, 

technology & productivity 

d. establish possible materials (castings, etc.) for substitution & 

alternate methods (suggest use of consultant) (4-6 months) 

e. learn tooling needs & ability to provide 

f. study al 1 options available & consider pit-falls errors, dangers, 

costs,profit, (loss) & period of red ink 

- 8 -

g. prepare document of costs & all findings, land, machinery services, 

etc. 

h. obtain sponcor(s) 

16. Pre-feasibility study on heat treat shop 

a. survey (50) workshops to learn details of problems & complaints, 

costs, time, quality & types of alloys 

b. survey (5) heat treat shops, (steel supply centers) for practise in 

heat-treat service, learn their costs, capacity, capabilities & 

ability to supply job-certified guarantees on completion & shipment 

c. compile data to ~nalyse, costs, equipment, quality of work supplied, 

technology provided, VS technology & quality neaded 
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d. study area needs for most useful locations 

e. estimate capacity needed for types of heat treatment required, furnace 

sizes, variety of furnaces most essential 

f. request cost & delivery quotations for all equipment, (local & imports) 

g. compute clll costs - land, buildings, plant, pm-Jer, materials, man-power 

& services. Taxes interest, prof it, (loss), & period to amortize assets 

& balance for profit 

h. prepare document of all findings, show ccr .. l data for quotes, estimates, 

(or guess-timates) 

(suggest use of consultant, 4 months) 

17. The Plasma process 

a. adaquate preparation needed 

b. consists of roughing surface for spray process-turn, mill ,b\ast with sand

-steel shot - abrasives 

c. metal spray consists of wire coi I or powders, dispersed by ironization 

(iron-g~n) electrically charged & applied to blasted surface 

d. material compositions zre pre-determined for wire or powder aprlication 

c. Tungste~ - Tantalum - Titanium Baron - Cobalt, or mixtures of these 

elements 

f. materials assure hard surfacing of tools, dies, gages. 

Forging dies, wear strips, etc. 
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g. similar useful application is cobalt alloy weld, used on forging dies, 

form & deep draw dies, wear resistant surfacing 

h. use is for valve seats, (H. Press) steam-chemicals-abrasives-jigs-fixtures

-value seats & valve discs, auto-trucks-diesels 
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INDUSTRY CHECK-LIST FOR PRE-FEASIBILITY ANALYSIS 

Name of sponcor 
~~---------~-~~~ 

Adress 
~-~----~------~~~--

Phone 

Product (s) desired 
~-----------~~~-----~-----~----'---~~ 

Similar products-------------

Where 
~-~----~---~------~-----~--~------------~---~-

Port ug ue s e (new) [J 

Joint Venture (new) [J 

Expansion. [J 

Expansion [J 

Organization structure, explain details 

Is there a Market? 
~------------~--~-------~-----~----

Local % 
~~----~---~~ 

Export% 
~~--~-----~ 

What competition? 

Local % 
~~------~----

.Nati ona 1% 
~~------~---~ 

What lndiginous Conditions are favorably located? 

Labor 

Bui Id i ng 

Power 
--..-.~----~~----

Transport 
------~----"~---

Port 

Services 

Road o Rail D 
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What are unfavorable conditions for the project(s) success? 

PROJECT 

What will it do7 

Size area, land m2 ------
Building floor(s) Floor area = m2 

Location, City Rural 

Electric power, KWh Avai I able ---- Not 

Total personne: Mgmt. Tech 
~~~~~- -~~--

Mktg. 

Labor Local Transit -------
Avai I able rights of way----- Road Rai 1 -------
Port National 

Materials local National import 

List of materials needed yearly 

FUNDING 

Total funds required 

Year - 1 t 2, 3, 4, 5, 

Amount paid in 

Number shares 

II shareholders 

Loans needed 



J 

% (long) 
~~~~~~~~~ 

Interest rate (short) 

Operating capital required (month) 

Year - 1, 

Letters cf credit needed 

SUPP OR Tl NG I NFORHATI ON 

Explain history & present status of project 

Schedule for production 
~~~~~~~~~~~~~~~~~ 

Ordl:rs pending -----

- I j -



f{ATE PER HOUR TO fULLY /\MORTIZE 

$1 - 116$00 
(US) (Escudos) 

0dse - 2000/hrs/yt!ar at S year 1nachine life;;;; 33 1/n utili.t.ltion (1 S!1:;-·_; 

PURCHASE COST 
or 

Vf>.LUE 

HOIJRS = I 0 000 

SHIFT - 1 -
Per (8) hour 

l!O!JRS ,,.. 20 1100-

SH I FT - 2 -
Per (16) hour 

s;:1n - 3 -
~\ ... :c· (2';):10ur 

------------
s1000 .10 .ns 

l~ 6 (J 0 0 $ 0 0 11. 6 0 2 . 3 0 
~~~~~~~--~~~~~~~--~~~~~-~~-

$ 2000 . 20 . 1 0 

r.~ ~ 7 . -· .• -' _) 

! c .'\ ' '----·-·-· :.:·-~_: __ _ 
• GGo 

~---9_2__9_0_0_$_0_0~~~~~~~~~9._20~-~~~~~~~l-1._6_0~-~~---~- ) r1;' ( 
. . . ~. ' . -~ 

$3000 .JO .15 . 1 '.· 

138 000$00 13.80 6.90 

$11000 . 40 .20 1 . : -'-' 
18~ 000$00 18.40 9.20 

$5000 • 50 2 (" • :> 
t .• -, 

.. ' ..... ·! 

23J 000500 23.00 ------- 12 co ')'··· 
----· ·_::!. _____ --------------· ------ •· ·~. 

$6000 . 60 .30 

276 000$00 27.60 13 .. SO :.l.:~:·· ----- ~- ,__ -------------------·--·· ···----- -· 
$7000 . 70 . ]'j 

_3_2_2 _o_o_o_s_o_0 ________ 3 .:?:..J.i) __________ _!_§_. 1_0 __ ... ··------------------~-~:.;_::_~ . ___ •. 

$8000 • 80 

JGB OOOSOO ~~.80 
1 ., ··) ~- r,. 
' ,_ . .~ . , ----------------- -·-----·---

$9000 • 911 .115 . ·.~ -~ 

_11_1 _11 _o_o_o_s_o_o _________ ~-----···-_____ _1-Q.;J~)__ .. ______________ r) _ _. __ .. --·-··· 

$10000 1 .00 .so 
__ ,1_(, o c._o o so °--------~,0_;.Q~---~----·------2.l.·.9.9. ... ______ ---·-··-.. ____ 1_~~ ' .. ._ _____ _ 

$100000 

11 600 (100$00 

1 0. 00 5.00 

210.00 i :;,-; . ~ . 

rrnTE: Most rn<ichinr:~, (tools, 1;tc.) d,·tt:rt!ute by ldck of ful 1 uLi I i2;1tio:1, ·rhi..::r:!'o,,; 

it is desirable, dS \'J..:11 r1.o:.;l L: .. :»111Anic.:Jl, 1.u utiliL\.'. r1l tt11; full :-.Jl~~ 0!· _;,2:·" 

,o.vai !<lble each day. 

- - - - -


	0002A01
	0002A02
	0002A04
	0002A05
	0002A06
	0002A07
	0002A08
	0002A09
	0002A11
	0002A12
	0002A13
	0002A14
	0002B01
	0002B02
	0002B04
	0002B05
	0002B07
	0002B08
	0002B09
	0002B10
	0002B11
	0002B12
	0002B13
	0002B14
	0002C01
	0002C02
	0002C03
	0002C04
	0002C05
	0002C06
	0002C07
	0002C08
	0002C09
	0002C10
	0002C11
	0002C12
	0002C13
	0002C14
	0002D01
	0002D02
	0002D03
	0002D04
	0002D05
	0002D06
	0002D07
	0002D08
	0002D09
	0002D10
	0002D11
	0002D12
	0002D13
	0002D14
	0002E01
	0002E02
	0002E03
	0002E04
	0002E05
	0002E06
	0002E07
	0002E08
	0002E09
	0002E10
	0002E11
	0002E12
	0002E13
	0002E14
	0002F01
	0002F02
	0002F03
	0002F04
	0002F05
	0002F06
	0002F07
	0002F08
	0002F09
	0002F10
	0002F11
	0002F12

