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PREFACE

In response to a request frow the Government of India,
the Government of Japan decided to conduct the Study on HHT
Restructuring and Development Program in India and entrusted
the study to Japan International Cooperation Agency (JICA).

JICA sent to India a study team headed by Mr. Takashi
Nobehara of The Sumitomo Business Consulting Co.,Ltd. four
times from March, 1991 to March, 1982.

The team held discussions with the officials concerned
of the Government of India and coenducted field surveys at
the study ares. After the team returned to Japan, further
studies were made and the present report was prepared.

I hope that this report will contribute to the promo-
tion of the program and to the enhancement of friendly
relationship between our twoe countries. :

I wish to express my sincere appreciation to the offi-
cials concerned of the Government of India for their close
cooperation extended to the teanm.

March, 1992

st ﬂ‘”?ﬁ‘%“

Kensuke Yanagiya
President
Japan International Cooperation Agency
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INTRODUCTION:

A. QOutline of the Study

This is the Final Report (Main Report - Volume 1I) of the
HMT Restructuring and Development Program. The study has
been donducted based on the Scope of Work agreed between the
Government of india and the Japan International Cooperaticn
Agency (JICA) on November 22, 1990.

The report consists of the following three volumes:
Executive Summary

Main Report _
Yolure I ! Diagnostic Overview and Corporate Plan

Yolume I1 : Action Programs

B. Objective of the Study

The objective of the study is to propose a comprehensive
corporate strategic plan for physical and organizational
restructuring and development of HMT's operations covering
product mix, organization, management systems and prospec-
tive investment areas in order to improve its competitive
position, profitability, export performance, and domestic.
market shares and coverage, and based on the plan, to formu-
late investment plans and action programs for physical and
organizational restructuring and improveuent.

As a result, the restructuring of HMT would contribute to
the development of the capital goods sector in India.



I.

“advised the Government of India to set up a machine tool

PROPOSAL FOR ACTION FPROGRAM

I—1. Bansgalore Machine Tool Factory

CMTE>D
Butline of the Factory

Background

[n 1948, the War Disposal Utilization Committee (WDUC)

factory to make use of Rs. 4,000 million worth of sur-
plus war machinery. It was for that reason that machine
tool factories were established, ushering in much needed
industrial growth to the country. " This resulted in the
signing of a MOU between the DGS&D and H/s. Oerlikon
Buhle Ltd., Switzerland: '

In 1958, Hindustan Hachine Tools started as a single
factory to produce 400 Tool Room Precision lathes per
vear at Bangalore. The actual production was started in
the year 1955. This was the beginning of not only HMT
Ltd. but Machine Tool Unit I & 11 at Bangalore. :

Thereafter, the company broadened its product range. of
General Purpose Machines beyond the H22 lathe by enter-
ing into technical collaboration with ofher internation-
al leaders in machine tools, such as Fritz Werner,
Herman Kolb, Olivetti, Ernault Somua, etc. '

There was a ready market for the increased range of

products. By 1960, the company was manufacturing 1,000

machines in four different designs as against its origi-
nal plan of manufacturing 400 machines of a single type

by 1962.

The second unit of HMT was set up in Bangalore in 1960
out of its own resources, thereby doubling its manufac-
turing capacity to 2,000 units per year,.

The recession in 1866 adversely affected the engineering
industry. For the first time, in 1967, the company
encountered a loss. Hence, gaps in the machine tool
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range had to be bridged and new sophisticated product
lines were included,.

As 8 result, the company embarked on further diversifi-
cation to include wmore sophisticated machine tools.
These machines ranged from drum-turret lathes and high
speed multi-spindle automatics to transfer lines.

So far, HHT I & 11 has adopted itself to changing situa-
tions through organization set-~up changes. To cite an
example, the plant layout of MTB has undergone changes 3
times to meet the specific needs of the time.

) 1955 Process Layout

To specifically develop operator and supervisory
skills.

2) 1960 Group Technology based Product Layout

To meet the higher volume of market demand for
diverse products. :

3) 1980 Component-centers on flow—iine prfnciple

To meet the diverse demand 0of the market of small
batch production.

Products

The production program for 1991/92 at MTB (Machine
Tools, Bangalore) is as follows. '

MTB Projected Production Program
for 1991/92 at 1980/81 Prices

Yalue in Rs. Lakhs

Category 1990/91(Budget Estimate) 1991/92 Plan

No. Yalue No. Value
GPis 520 2,626 422 2,054
GPHs Tooled~up 128 2,114 138 2,208
SPMs 19 307 20 320
CNC 21 940 35 1,315
Acc/Tools - 1,337 - 1,506
CCH - 150 200
Recondltionlng - 170 - 2060
Spares - 180 200




4.

Dutiine of Production Process

The outline of the production process adopted at MTB
as shown in Fig. 1-1-1.

is

e

i ;
i
R

P g



.3

Pioe
g

, fiquiessy
- o >
yojndsag ;
0
3
= ? & -
ol
[ £ ,
w/ doys a z
e . 2 N
= uanasdsug _— a w
z
© - 5
b "]
) 1LDIJOM  adPIDNUDA £ PIDD QI
B e enls
2 —  ppop Apando) 1al -
. 4—5
Juzwanis pool -
S5AD0I e ey
A - 15,1 %#39y3 Vo1 = ;
>
2 17 cmasw_mn.w , .
& 5 © buuuoid - -_ 15 W33y
g in UOH NP oI B M3340
g i3 _
..m 2 i > SpiD2 0or
=2 :
e 2 |
b JUDII0M QURIIT DN =
Fl
12 S2j01 PUOWd] uosyI8s buting
a
(2]
5
3
o
533035 s
spod: piOPUDIS: fa. 151} 43P 40

.Ncutu.s Lqwassy __ ,

. ‘wuhoaw
] syJod paysnag

1 umibesd Suyou

ywpsbosd
Aiquiassy

Ljquiessy _1 wosbhoud 1as
: _ Pnss) Alquiassy 1 buinpeyars
T T T eapan sajdwony | amInuD: PUD LIV IPOD | .
. A i . Bunanjapinuon “.I.mctanuo?cuz / Buwuoyg
4 L0033 49A A0S o) . : u
uA%R %edJg wbsyg E = :
LYYHI JOHINGD NOLLIO0Yd
4l 1% S590044 UOLldNpOL] I-1-1 "33

—..5..-

1511 7394 7 5pan3, Gol Ajqwas sy




Basgic Concept_of Action Program

Existing Problems

The following are pointed out as major problems existing
in HTB. '

1. Too many product varieties (25) and variants
2. VYarious batch sizes (from 1 to 40)

3. Large number of manﬁfacturing copponents (approx.
40,000)

4. Large number of bought-out parts (approx. 25,000)

5. 01d plant machinery

Approx. 80% of the 430 plant machines are at least
25 - 30 years old. '

6. Depletion in manpower in the areas of critical
machines and assembly

7. High average age of employees (approx. 50 years)
8. Few CNC machines in the product line

9. Fifty perecent of the existing product mix is non-
vielding

10, Long cycle tiwe required for production

fith the above problems and with the complex dynanmic
environment, the scheduling and rescheduling process for
the PPC department is found to be difficult. Hence,
there is a definite need to introduce CNC machines, FHS
& FMC in steps with computerized production control,
planning & a Monitoring Systemr in MTB.

P



2. Objectives

The foliowing are pointed out as the objectives of the
Action Prograwy.

S

S

To maintain its position as the leader in the ma
chine tool industry in India by supplying high
technology products and enhancing its  market
share.

To increase the production share of CNC machines
to B0% by 1989/2000 by steps, in accordance with
the shift of the market,

To integrate and reduce the number of GPM models
in line with the introduction of new CNC medels.

To strengthen the cowmpetitiveness both in price &
quality through the =modernization of production
facilities and processes.

To acquire high level technologies especially in
such high tech products such as CNC machines, FHC
or FHS through technical collaborations.

To establish a strategic Management Infermation
Systew (MIS) with the introduction of computerized
production planning, umonitoring and control sys-
tews.

To develop ancillary and ather related
industries '



Approach

The Action Program for MTB can be divided into three

steps. The production facilities of MTB will be modern-
ized through the following three steps.

Step 1:

Step 2:

Step 3:

Modernization of Swall Parts Machine Shops

The aged general purpose machines (GPMs) are
to be replaced with CNC lathes and machining
centers, with one CNC machine replacing sever-
al GPMs.

Modernization of Kedium Small Parts Machine
Shops '

The manufacturing systems where eight or
twelve GPMs are to be replaced with one ma-
chining center with a pallet changer or one
FHC will be established.

Modernization of all the Machine Shops

The following three ®Eanufacturing systems will
be established.

FMS 1 - Large size cast iron parts
FMS 2 - Medium size cast iron parts
F¥8 3 - All round shaped parts

oy
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(a)

Harketing Plan
Product Mix and Sales Forecast
Analysis of current product mix

The machine tools in the product mix are almost all
non-CNC wachines except for a few CNC machines.

At present, non-CNC machines, i.e. GPHs, are classified
under the following 4 categories according to kind and
volume of work to be machined. (Ref. Fig, [-1-2)

Category 1 Low variety and high volume. {(large
volume parts such as those for cars are
typical, with only a few kinds of work to
be machined)

Category 11 Automatic wmachines for batch production
of large volume (a Jittle bit smaller
volume and more kinds than those in
category 1, .kany located in the job
shops)

Category Il Sewi-Autowmatic machines for batch produc-
tion (provided with pre-setting and
program control functions, multi-cutter
and wulti-spindle machining are avail-
able, :

Category 1V Machines for high variety, 1low volume
(general GPM)

HHT products are clasgsified accordins'to these 4 catego~

'ries as shown in Table I1-1-1 (products are from cata-
logue 1560/1-90). ' '

As shown in Table 1, HMT products cover almost all
categories of non-CNC machines. Such a machine tool
manufacturer may be unique in the world.

This fact means a great advantage as well as a great
disadvantage. The advantage ‘is that HMT maintains
technologies and facilities to cover all kinds of demand



Fig. 1-1-2 Categories of Non~CNC Machine Tools

————————  (For low variety high volume)

t
1 , (For automatic operation)
I b

— 11 (For semi automatic operation)
Voluwe n )
B (For high variety {
m’ low volume) '

I\
Yariety -

Table [-1~1 HMT Product Analysis

it

Category ' Product in HET

GS/GF, AS, ASH; LTH54 & OTHER SPHS

1’ P3, P7/PTR; TR42B, TREOB; FC25/FC40

€20, HMT Fay, Two ¥ay Multi SP. Drill, Multi SP. Drill

i’ PTL3G, L22TP

SBC35, Transpilate, S-Pilate, RTV; L200

o’ DSE, BT3~8YV, Rotary Mill, Facing & Center M/c, EM3, EN4;
$J331~391, GCS, GRC55, GbS22; L2000; FB

145, B32, NH22/26, Vikram, LB, TL20, LTH20; Floor Mill,
_ | FHR, FN2, FN3, MITR, FNt, FNIP; RHEI~85, Column Drilt;

v G18, HG18, GCPG5, K1308G17/22, G9, IGESD, GIF80/1258GIM100,
SF¥, GVS30, GCS500, GCLOO/100/100T/140/140T, GTC28/28T,
CTL174; H250, W92, ¥S1, S160; AZ9~11, UTA, UTX, RAS,

RISZ, R¥

s
r 3 0‘
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(b)

in the wmarket based on the production record of all
categories of machines,

The disadvantage stems from having too wide a range of
products. The technologies and production capacity can
not be concentrated and cost efficiencies resulting fron
mass-production can not be expected.

The marketing strategy from now on should be studied in
the light of the above mentioned status quo.

Demand Trends

In planning the operation strategy of the Company, the
demand forecast will be the most difficult  issue.
Further, it may be nearly impossible to forecast the
demand by surveying is & short tige the domestic and
overseas markets around HMT as a public sector in India.

Therefore, in viewing the fact that the machine tool
industry in India is more than 10 years behind that in
leading countries, the development process of the ma-
chine too! industry in Indis will follow the process
which has been seen so far in the leading countries,
With this premise in mind, the demand forecast is stud-
ied. '

Tracing the development of machine tool indusiries in
leading countries shows nearly unifors steps as far as
observation of international exhibitions of  machine
tools in the leading countries is concerned, These show
the trend of wmachines, new orders reported by sgovern-
ments and comumittees, and statistics of production and
shipment.

Therefore, Japan is selected as a representative of
leading countries, and the process of wmachine tool
development is traced as follows,

Table I-1-2 shows the tfansition of the production of
CNC machine tools in Japan during the 20 years from 1870
to 1989.



Table 1-1-2 NUMBERS OF NC MACHINE TOGLS PRODUCED IN JAPAN

Year NC lathe Hachining Other NC NC Machines
. . Centers Hachines Total Units
1970 589 333 529 1,451
1971 585 295 451 1,379
1972 58] 328 441 1,350
1973 1,459 564 742 2,785
1974 1,870 577 793 3,040
1975 1,355 401 432 2,188
1976 2,073 526 718, 3,312
1977 3,677 9286 833 5,436
1978 4,988 1,377 979 7,342
1979 8,203 2,927 3,187 14,317
1980 12,007 5,231 4,814 22,052
1981 12,133 7,894 g, 399 25,828
1982 10,344 6,942 6,862 24,138
1983 10,020 7,791 8,597 26,408
1984 16,555 10,252 11,228 - 38,038
1985 ‘19,084 13, 345 12, 540 44,869
19886 15,978 10,857 11,943 38,776
1987 15,241 3,027 11,192 36,460
1988 . 20,842 11,474 15,234 47, 850"
1989 24,491 14,828 18,723 58,042




NC Hachine Share in Japan (1970-1988)

[-1-3
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Cospared with 1970, the production in 1989 shows approx.
42 times as many CNC-Lathes, 45 times as many machining
centers and 35 times as many other CNC wmachines. I'n
total, 40 times as many CNC machines were produced in

1689.

Fig. 1-1-8 shows the transition of the production amount
in the same period. The progress of total production
amount during the 20 years shows an increase of 3.7
times. The CNC ratio progressed froam 7% in 1870 to 74%
in 1989, or a progress rate of more than 10 times.

Therefore, the transition of machine tools in Japan
during the 20 years can be said to be the progress of

CNC machine tools.

This process in other leading countries in the worlid
during the 20 years has been sigilar to that in Japan.

Acknowledging the premise wmentioned in the beginning
that the development process of the machine tool indus-
try in India will follow the process so far in the
leading countries, the trend of demand forecast of HHT
will be that the variety and production of GPM should. be
gradually reduced and the CNC ratio of HHT in the future
should reach the same level as that in the leading

countries.

Innovation of Machine Tool Technology by ENC Technology

The meaning of the introduction of CNC technology in
the field of machine tools is not limited to the area
of mere engineering development, but also it can be
said to represent large scale innovation.

In other words, CHC tebhnology has, as can be explained
in the following three figures, chansged widely the
concept, category and function of machine tools.

Table I[-1-3 shows the tiransition in the production
‘amount of CNC and non-CNC wmachine tools in Japan froa
the years 1977 to 1889.
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Fig. I-1-4 Concept of Machine Tool

Process Division

Separation

Process Integration

Integration

hutomatic Lathe

Turret Lathe

Copying Lathe

Center Lathe

‘GPM {:
Hachine Tool
Concept
oy - B e
F CNC _ [:
Fiz. 1-1-5 {ategories of Machine Tool (Lathe)
GPM
Machine Tool .
(Lathe)
.
7 CNC

CNC Lathe

Fig. 1-1-6 Classification of Machine Tool by

Function

Driiling Machine

GPM [—

Hilling Machine

Kachine Tool

Boring Machine

CNC

Méchining Center
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in the non-CNC machines (74.2%) in 1877, e majority of
the figuve is occupied by machines classified in the
process division of the concept of GPM: Center Lathe,
Autowatics, Knee-type Vertical Milling H/C, lNorizontal
Boring H/C, Shaping MW/C, Slotting HK/C, Gear Cutting
M/C, Grinding M/C, etc. '

in the non-CNC machines (27%) in 1989, CKC-Lathes and
Machining Centers took the place of many GPMs, and Gear
Cutting Machines, Grinding Machines and others are the
majority.

The general trend in 1989 shows CNC-Lathes (22.1%) and
Hachining Centers (25.1%) which are nesrly sawe ratios
as the other CNC MNachines and non-CNC Hachines {GPH)
occupying about 1/4 each of the total. '

In the other CNC machines, CNC Gear Cutting M/C and CNC
Grinding W/C are included. They were virtually nonex-
istent in the. years 1977 - 1881. Further, CNC EDM
(Electric Discharge Machine) and CNC ¥ire Cut EDM canme
to occupy much of the ratio,

Hepce, the machine tools in the year 1989 can he clas-
sified in (1) CcNC-Lathe, (2) Machining Center, (3>
Dther CNC machine, (4) GPH.

Further, along with the trend toward FA (Faciory Auto-
mation) in manufacturers, the number of enterprises who
introduce FHC and/or FMS is rapidly inereasing.

Hachining Centers occupy the wmajority of MNodule Ma-
chines in these systems, the others are CNC-Lathes and

other CNC @Bmachines.

Table 1-1-4 shows a view of FMC installation, and Table
[-1-5 shows & view of FHS installation, both sets of
data come from a recent JHTBA (Japan Machine Tool
Builder’'s Association) report.

Thus, the introduction of CNC technology has brought
large scale innovation in wachine tools, and the ma-
chine tools have greatly developed along with the
recent trend of Manpower Saving and Factory Automation,
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Table I-1-3 Hachine Tools Production Share in Japan
by NC Type and Non-NC Machines

(Value: Billion Yen)

1997 1981 1985 1989 |

CNC lathes 1 42.7] 18.7%] 181.8] 19.0%] 221.0] 21.0%| 251.7! 22.1%
Machining Centers 23.1 7.4 165.4 | 19.4 267.3| 2b.5 286,21 25,1
Other CNC Machines 14.7] 4.7 | 107.4] 12.6 | 215.5| 20.5 | 293.9| 25.8
Non-CNC Hachines 232.31 74.2 | 417,21 49.0 | 347.3( 33.0 | 307.4| 21.0
TOTAL 312.81 100 851.31 100 | 10561.1| 100 [1139.2] 100

Table 1-1-4 Installation of FHC in Japan

Base of FMC .| Nos. of Nos. of Average work-hour
. 7 Companies FHC ~ per @month
Machining Center 50 287 351 hours
CNC Lathe 17 — 51 . 211 hours
Other CNC 7 15 267 hours
TOTAL 51 363 328 hours

Table [-1-5 Installation of FNS in Japan

Base of FMS Nos. of | Nos. of | Nos. of Machines
Companies Systen
-Round : 8 12 44
Non-Round 23 . 35 183
TOTAL 25 47 237




and in connection with the systematization which FHC
and FHS have delivered.

in this stage, the category of machine tools classified
as GPMs (Fig. 1-1~2) has changed as shown in Fig. I-1-
T.

(¢) Product Mix to be directed

Principle for selection of Product Mix.

The current product mix is shown in Table 1 as de-
seribed in item (a) of this section, and covers all of
the GPH category. '

The prenmise is based on the idea that the current
product mix should gradually be shifted to cover all
the categories shown in Fig. 1-1-7. '

This philosophy comes from the desire of HMT fo main-
tain its current status as a manufacturer of machine
Tools to cover all GPMs.

In settling on the prbdubt mix as of the vear 2000, the
following two important principies must be confirmed.

(1) Product mix is established through a series of
developnents. New products must always be intro-
duced to the market.

(2) Each Unit of HMT should aveid menufacturing the
same kind of machines as others, and should under-
take to menufacture the machines of individual
character considering the following three factors:

Avoiding the wide spread of technology poten-
tial, an organization to handle exclusive
products should be established.

Production. facilities and systens should ‘be
simplified.

Contribution to cost performance should be aimed



High variety low volume

Fig. 1-1-7 Category of Machine Tools
I)
(TL Low variety high volune
SSA
1 | MSA
SPH)
fi_}o ICFTL Mid variety mid volume
1 ——————— O (FH$)
u
. _
e o’ & 8o Iy (HC)
M. (CNCL)
Wz (OTHER CNC)
Ms (GPR)
Variety -

Note:. Category I (1, 2, 3; 4) have same level of volume.

-

¢ bgory I

Category 17 ¢

Category I
Category II’
Category I :

Category Il :
i

t
5o
e

Category Ma

Category M4

Flexibility =-»

: FTL (Flexible Transfer Lines), machining lines for

small variety and large volume of parts such as those
for cars in typical, module machines are machining

centers and head index .

Transfer Lines (TL), Single Sp. Automatics,

Multi-Sp. Automatics, Special Purpose Machines

(A1l Non-CNC)

CNC Hachining Centers

CNC Lathes

: Other CNC Hachines

: FHS (Flexible Ménuf&cturins Systems)

: FMC {(Flexible Manufacturing Cells)

GPHs, many Grinding Hachines and Gear Cutting Machines

will remain as GPls

=19



at by

concenirating production on similar

chines.

Product Categories of esch Unit in 1898/2000

wa-

The product cateSOfies of each unit are set up as shown
in Table I-1-6.

Categories of product duplication among Units are shown
in Table 1-1-6 as fTollows;

(1) 111 (HOD

and above)
TP, HC sgeneral {(Table size
than 800 x 800)

HTB, large HC (Table size 800 x 800

less

%TH, plano-miller type HC (Multi-

Face)

(2> Tlly (CNCLY : HTB, Post-MSA (for mass-pr.) Post-HL

(large)

MTK, CNC-L seneral (Medium, small)

() 1113 {other : MTB, CNC-H-400
CNC ) MTA, CNC Grinding HMachine

(4)  T11y4 (GPH) : MTB, Special turning, Gear Cutting,

Product Hix

WTB-Product
groups.

(1) Systemn
(2) CNC
(3) GPH
(4) Tool

Radial Drill, etfec.

¥TP, FN series, etc.

KTK, NHWH series, etc.

MNTH, AZ series, etc.

¥TA, Grinding Kachines, etc.

in KTB

wix is classified in the following

four

N

- A
et



The product #ix of each group to be achieved by

1999/2000 will be as follows;

System : FMC, FHS, CNC H400 with Auto-ioader cr Robot
CNC : GDH, WEDM,;, Large MC, Turning Center, Post-

: HSA, Post-HL, CNC H-400

GPH : RM H4060, GS2M, MSA, WS1, L2200

Tool : System Tooling (Pre-setting) for HC and
current Tool Roowm Products

(d) Sales Forecast {(quantity) and Sales Price

The sales forecast up to 1999/2000 is as:shown in Table
[-1-7, where sales prices {(Ex-works basis) are shown
based on 1992/938 prices.

Table 1-1-8 Product Mix in Each Unit

Unit

Product Categories

HTB * | I (FHS), 11°(FHMC), MMC), Wz (CNCL), M5 (OTHER CNC), M4 (GPM)

MTP

M (MC), Ms (GPH)

MTK

> CCNCL), s (GPH)

HTH

T (FTL), I’°(TL, SPH), NN (MC), Ws (GPH)

MTA

s (DTHER CNC), M4 (GPH) .

* MTB will become a fechnology cventer of for HMT.

1 _.;'fﬁu.‘\
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(Sales Numbers: Top - Dowestic, Bottom - Export)

Table [-1-7 Seles Forecast

PRODUCT GROUP T PRICE T80 11895 11604 ] 1995 [ 1996 1997 [ 1998 ] 1939
Rs L] 7i50a| 7idea| 7195|7199 /1997 | /1398 | /1999 /2000
it U VR BT 20 20 20 15 15 70 HIK
postHL %1 e 1 80.00 2 5 5 5 5 5
- - 2 5 5
t20/MC2 oGPl 5.41] 20 75 % 20 110 HTK
HSA ecw | 422 21 19 12 12 10 10 5 5
| 4 6 g 8 '
boSt-NSA ¥-2 NG| 65.00 7 5 7 7 m TR
| 3 3 3 R
GDW e 1 40,00 ) %0 20 % 25 75 30 30 [
=500 K 540810 7 5 5 5 i ] 10 10
1-400 o | 16,95 28 5 % 30 20 20 5% | 20
CNC 1400 -3 ChC | 45.00 I 2 i 1 i
GSZK GPH 6801 20 70 20 20 20 20 20 [ 20
W1 GPN | 41.47] 20 1 if g ) 20 30
KR PR e =m0 | et | 350 | 430 | 390 | 390 | 310 | 810
2o “8 1 0! 120 | 110 ) T1io 90 90
StH 5 8 4 4 |10 HTH
LARGE SIZE WG %4 | CNC | 98.00 1 3 5 5 :
TURNING CENTER x5 CNC | 62.00 1 3 3 3
v }
HEDH ENC | 15.00 3 5 5 10 10 1% 20 30
THE PN TTAT 10 3 0 107170 WiA
SFH GPH 6.94 8 8 B 8 10 & |10 HIA
12 17 17 17 15 12 N
GNC18 oNC | 71.28 i 5 10 10 15 10 | T0 HTA -
NG %6 SYSTEN T 3 7 3 3
FHS %6 SYSTEN T 2
Tow, TOOL |
TOTAL a5 1679 | i | 686 | 696 | 567 | 567
: sys., 1| sys. 3| sys. 4] sys. 4] sys.




Note:

x-2

Specification is the same as that for HL, but sn en-
tirely different design slant type bed is preferable,
for heavy machining of large work pieces.

Post-HSA

CNC Lathes for high volume production of machining the
same work pieces as those for HSA.

Both front amd rear sides of work pieces can be ma-
chined using a turn over device built into the machine.
Double Spindle type or Single Spindle of two wmachines
is required; six (6) axis are not required.

CNC H-400

H-400 vevamped to be converted to a CNC machinpe} the

_basic design of H-400 is not required to be modified so

-4

much.
Large MC

Two series Table Size: 800 x 800 and 1,000 x 1,000 anm
Design : flexible for both Fixed type and Pallet Shut-

tle systen
Number of Tools for ATC : more than 40 in principle.

Turning Center

CNC Lathes provided with ATC on the toel post, multi-

functioned sachine of Drilling and Milling, etc., as
well as Turning.

FMC, FHMS

FMCs of 1 set in 95/98, 3 sets in 96/97, and 2 sets in

97/98 and FHMSs of 1 set in 98/898 and 2 sets in 93/00
are assigned for implementation of Equipment Improve-
ment Plan Step 1! and Step [I11.

~28-



(a)

Sales and Service Systen
Reinforcement of Sales Systesn

The Marketing Section of the Machine Tool Business Group
witl be in charge of marketing and sales_activities of
all the machine tools including products of HTB.

The following measures will be taken for the_reinforce~
went of the Narketing Section of the Machine Tool Busi-

ness Group.

- To increase the sales force by transferring sur-
plus workers at factory units including HTB to the
Marketing Section.

This mainly aims at the improvement of the after-
sales service system and c¢loser contact with

customers.
~ To improve the after-sales service systen.

- o realize closer relationships with smaller-scale
users. '

Large-size businesses, such as “projects”, make up
sixty to seventy percent of the total mechine tool
business. It is necessary to avoid failing small
scale business opportunities.

- To allow flexible pricing.

At negotiations, price flexibility must be allowed

to sales personnel,.

- To achieve close contacts with customers and
collect more useful information on customers.

It is, above all, necessary to collect information
concerning the needs for FHC and FMS systems.

—24-
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(b) Measures to Enter the International Market
i. The First Step (Up to 1995/96)
a. To build up an sgent network in important regions.

- To evaluate overseas markets by region and
determine the important regions.

- To evaluate existing agents in the important
regions.

- To set up at least two non-exclusive agents in
an tmportant region. '

b. To visit the agents regularly, once a wmonth or
ence every two wmonths, and extend Jjoint sales
promoetion with then.

HMT sales persons will regularly visit lImportant
end ugsers acconpanying & man from the sgent.

c. Te increase sales comnission to the agents.
The increase in sales commission to the agents

will be considered. The following standard can be
suggested for the increase.

Turnover Cdnmission
Up to Rs. 10 lakhs 10.0%
10 to 20 lakhs 7.5%
Hore than 20 lakhs 5.0%

ii. The Second Step (1886/97 - 1998/2000)

a. To introduce the following measures for the impor-
tant regions.

~ Direct contact with customers
This aims at the grasp of customer needs,

quicker response to them, and the establish-
ment of stable customer relationships.



- Participation in projects
- Joint work with another company

The establishment of a representative office will
be considered according to the market situation.
Candidate location of representative offices is as
follows,

Location Area of Responsibility
London _ EC, Middle Europe, West Africa
Athens Middle East, North/East Africa
Fast Europe
Singapore ACEAN, Vietnas,
Australia/New Zealand

New York USA, MHiddle America

A successful representative office will be promot-
ed to being a sales company.

To strengthen the agent network in the nen-impor-
tant regions.
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D. Production Pian

Volume of Production and the Production Lycle are referred
to in the above mentioned Table 1-1-7. These are decided
according to the Sales Forecast. However, Table I-1-7 shows
volumes in each vear and monthly production and cycle should
be determined in detail  in the Bth month of the previous
year.



E. Egquipsent, Teohnology Improvesent Plan
1. Equipment Improvement Plan
(5) Plant Layout
Fig. 1-1-8 : Existing Plant Layout as of 1991
Fig. 1~1~9 : Proposed Plant Layout for Step 1 of

Action Progranm
Fig. 1-1-10: Plant Layout Plan for Radidl Drilling

Pivision

Fig. [-1-11 : Plant Layout for Step II FMCs and Step
II'l FMS-103.

Fig. I-1-12 : Plant Layout for Step [Il FHS-101

Fig. [-1-13 : Plant Layout for Step Il FHS-102

(b) Buildings and Structures

No construction or expansion of buildings and structures
will be implemented under the Action Program. :

(¢) Equipment

i,

i. Qutline

The Action Program will be implemented in three
steps as follows,

Step | :  ¢NC stand alone machine - renovation
: and new installation :

Step I1 : 6 sets FHC - new installation

Step I11 ¢ 3 sets FMS - new installation

ii. Equipment List and Prices

Step | ... Table I-1-8

Step 1l .... Table I-1-9 .

Step 111 .... Table 1-1-10 '
iii. Investment Plan

As shown in Table I-1-11 - '13.



 fable 1-1-8 List of Eauipment (Step 1)

T TOTAL IMPORT | INDIGENOUS
M/C DESCRIPTION NO. { VALUE (FOB) | CONTENT | CONTENT REF.
, ' Rs. L Rs.L Rs.L
SBCNC 35/800 CNC LATHE 2 | 122 — — by HMT
SBCNC .35/2000 CNC LATHE 1 62 — — by RMT
STC 15 CNC LATHE 3 94 - - by HMT
| STC 25/1000 CNC LATHE 3 208 - - — by HMT
STC 25/1500 CNC LATHE 1 44 - — by HMT
1 GAS CARBURISING PLANT 20 - 1 lmport
Y VIC 1200 x 6356 MACHINING CENTER 4 | 250 — — by HMT
VIC 800 860 x 460 MACHINING CENTER 4 198 — - by HMT
HTC 600 1220 x 635 MACHINING CENTER | 3 298 — - by HMT
CNC HOR. BORING MACHINE 1 169 - - by HMT
CNC PREC. INT. GRIND MACHINE 1 105 - tmport
CNC PREC. VERT. INT. GRIND MACHINE 1 169 — — Tmport
CNC PREC. SURF, GRIND MACHINE 1 130 —~ i tmport
CNC PREC. CYL. GRIND MACHINE 1 221 ~ | lmport
CNC J1G BORING/GRIND MACHINE 1 215 - __—_| lmport |
ATR CONDITIONING OF SHMALL PARTS 80 ~ 80
OTHERS * 152 152 — | Import |
TOTAL 29 2,515 1,806 709

% Includes tool presetting devices, special tools, material handiing devices, material cutting,
and etc.

additional value for (1) Custom’s duty & (2) CIF value.(ﬁ% for indigenous & 10% for imported)
to be included. '

Table 1-1-9 List of Equipuent (Step [1)

TOTAL IMPORT INDIGENDUS o]

M/C DESCRIPTION NO. VALUE (FOB) CONTENT CONTENT REF.

- . Rs.L Rs.L Rs.L
FHC (TURNING) 3 450 270 180 by HHT
FMC - (MACHINING) 3 | 525 315 210 by HMT
Assembly and Tool Shop Equipment
and Store Modernization and - 160 5 75 by HHT
paterial handling Equipment |

TATAL ] 1,125 660 465




Table 1-1-10 List of Equipment (Step [II)

TOTAL [MPORT | INDIGENOUS

M/C DESCRIPTION NO. | VALUE (FOB) | CONTENT | CONTENT REF.
‘Rs. L Rs. L Rs.L
FHS-101 1 1, 455 — - by HMT
FHS-102 1 1,832 1,882 Import.
FNS-103 i 1,208 - - by HMT
TOTAL 3 4,495 2,962 1,533 -
Table 1~1-11 Investment Plan (Step D)
STEP 1 _ '
M/C DESCRIPTION 1992 - 19983 1993 - 1994 1994 - 1995
NO. | FOB RS.L | NO. | FOB RS.L| NO. | FOB RS.L
SBCNC 35/800 CNC LATHE 2 122 -
| SBCNC_35/2000 CNC _LATHE i 82
STC 15 CNC LATHE 3 94
| STC 25/1000 CNC_LATHE 5 208 o
STC 25/1500 CNC LATHE i 44 T 20 (
GAS CARBURISING PLANT X “
VIG 1200 x 635 MACHINING CENTER 2 | 126 2 125
YIC 800 860 x 460 MACHINING CENTER 2 99 | 2 99
HTC 600 1220 x 635 MACHINING CENTER 1 99 2 187
CNC HOR. BORING MACRINE 1 169
CNC PREC. INT. GRINDING X 1 105
CNC PREC. VERT. INT. GRINDING x 1 169
CNC PREC. SURF. GRINDING X ] 130
CNC PREC. CYL. GRINDING X 1 221
CNC JIG BORING/GRINDING X i 215
AIR CONDITIONING OF SMALL PARTS - 80 _
OTHERS  *x 80 57 .35
TOTAL _ (STEP D) 17 913 9 962 |3 640
CUMULATIVE TOTAL 26 1.875 | 29 2,515
% Ipported machine ' P
]

e

#x [ncludes tool presetting device, system tooling, special tool, material handling device, 5;
material cutting and etec.

Additional value for i) custom’s duty, & ii) CIF value (6% for indigenous &
10% for imported) to be included.
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Fig.1-1-8 Plant Layout - Existing Plant
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Fig. I-1-9 Proposed'l.?lan-t Layvout for Sterp 1
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Plant Lavout Tor Radial Drilling Division
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Fig. I—-1—11

Fig. l-1-10 Plent Leyout - Step I and Step H FHS-103
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Fig. I—-1—-12 Plant Layout for Step ITIL: FMSs—101
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Fig. I-1-~13 Plant Layout for Stepr III: FMS-102z
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Table 1-1-12 Investment Plan {(Step I1)

_ o STEP I
H/C DESCRIPTION 1995 - 1996 1996 - 1997 1997 - 1998
NO. | FOB RS.L| NO. | FOB RS.L| ND. | FOB RS.L
FMC (TURNING) 1 150 2 300
FHC (MACHINING) 1 1 175 2 350
TOTAL 1 150 3 A75 2 | 350
CUMULATIVE  TOTAL 2,665 3, 140 3,490

Additional value for i) custow’s duty, & ii) CIF value (6% for

10% for imported) to be included.

indigenous &

Table [-1~13 Investment Plan (Step III)
STE P W
H/C DESCRIPTION 1998 ~ 1949 1999 - 2000
ND. FOB RS.L| NO. | FOB RS.L
FMS-101 1 1,455
FHS-102 1 1,832

FMS~1G3 1 1,208
TOTAL 1,882 2 2.663
CUMULATIVE TOTAL 5,322 7,985

Additional value for i) bustom’s duty, & ii) CIF value (6% for indigenous &
10% for imported) to be included.

-4 3 —



2.

Production Technology Improvement Plan

(a) Production Technology Improvement

ii.

iv.

Modernization of factory equipment

The current equipment consisting almost entirely of
GPMs are very aged, and these will be renovated to
modern ones.

The basic philosophy of the renovation is to forward

(1) CNC - conversion, and (2) Systematization (FMC,
FMS).

Cost reduction

The purpose of this renovation is to achieve cost
reductions of production in a general sense, and actu-
ally the following three -items will be carried out in
the production process of MTB.

(i) To minimize works-in-process inventory
(ii) To improve - inventory turnover ratio
(iit) To minimize machining cost

Production system (Cost reduction by production concen-
tration)

GT (Group Technology) will be employed in the machine
shop which has been modernized by renovation.

The work pieces in the Small Parts Buttler Hanger are
classified in 4-Groups, (1) Rounds, (2) Non-Rounds, (3)
Spindles, and (4) Gears, and the machines are arranged
according to the material flow.

CNC machines, FMC and FHS will have surplus wachine
hours in their capacity, and these surplus hours will
have to be assigned to machine the same kind of parts
for other units. (For example, spindles for MTK or MTP
are machined by the Spindle Group.)

Shift of surplus workers from machine shop to the shops
of mechanical/electrical assembly.

.._44._,
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A fair number of workers and machines will becomne
surplus as a result of productivity improvement by
employing CNC machines, EHC and FHS.

These surpius man-hours will have to be assigned to the
wechanical/electrical assembly shop.

The man-hour capacity of the assembly shop will in-
crease with this assignment.

In other words, the investment in the machine shop for
equipment wmodernization turns out surplus workers due
to productivity improvement, and the capacity of the
assembly shop will increase by employing them, and
further this leads to expansion of production in MTB.

Hence, the inVestmgnt -in the machine ship definitely
means the development of the production capacity in
MTB, and this relates to the plan of increasing produc~
tion.

Iapiementation Schedule
The imp]ementatioh schedule by steps is as fTollows.
- Step I ... 29 sets CNC stand alone M/C (Table [-1-14)

- Step 11 ... 6 sets FMC (Table I-1-15)
- Step Ill .. 8 sets FMS (Table I-1-15).

.(b) Product Technology Improvement

Product Technology I[mprovement is focused on the devel-
opment of system and new CNC products.

The following four items will be developed by the year
2003, and put in a series of products,

Development of FMC and FHS (1995/96 - 1999/2000)

Six (6) sets of FMC in Step Il and FMS-101, 102, 103 in
Step IIl described in section 1 Equipment Improvement

will be developed.
This means that MTB will develop and manufacture then



Table I-1-14 Numbers of Equipment in Each Shop

M/C DESCRIPTION ROUNDS NON SPINDLES | GEARS TOOL HEAVY
ROUNDS ROOM PARTS

SB CNC 35/800 1 1

SB CRC 35/2000 - 1

STC 15 3K

STC 25/1000° 1 1 2 1

STC 25/1500 _ 1

VTC 1220 x 635 1 1 2

VIC 800 860 x 460 1 2 1

HTC BOO 1220 x €35 2 1

CNC HOR. BORING - 1

CNC INT. GRINDING 1

CNC VERT. INT. GRINDING 1

CNG SURE. GRINDING 1

CNC CYL. GRINDING 1

CNC J1G BORING/GRINDING 1

TOTAL 7 5 5 3 8 1

GRAND TOTAL 29
Table 1-i-15 Numbers of FMG and FHS
DESCRIPT 10N SMALL | RADIAL DRILL | HEAVY [ REFERENCE
PARTS | - DIVISIONO | PARTS _

FMC (TURING) 3 CNC LATHE WITH ROBOT
FHC (MACHINING) 3 CNC M/C WITH PALLET CHANGER
FMS-101 | FOR LARGE SIZED CUBICAL COMPONENTS
FHS-102 1 FOR MEDIUM TO SMALL SIZED CUBICAL COHPONENTS
FHS-103 1 FOR TURNED COMPONENTS

TOTAL ' 7 i ' i

-46—
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ii.

iv.

hy itself for its own use.
Developuent of Special Turning Machines (1994/35)
General Turning Machines i.e. lathes, are the products

of MTK. In HTB the following two kinds of turning
pachines will be developed.

(1)Post-HiL
(2)Post-HSA

"Post” wmeans not only CNC~conversion, but alsoc large
nodification of the basic design.

These will be developed aiming at the same user group
of HL and HSA.

Post-HL will have the same specification as that for IL
for machining large work pieces. :

The machine bed will be a slant type as far as possi-
ble.

Post~-MS4 will be for machining large volume of parts
such as materials for cars and bearings, etfc.

L six (B) axis spindle will not be required.
¥ith a single spindle or double spindle wechanisa, the

arrangement of several wachines connected by a .work
piece loader will be preferable. :

Development of CNC-H-400 (1995/96)

Without large wmodification of the current H-400 basic
engineering, the outlook will be wodernized.

FMC will be constructéd by including an Auto-loader or
Robot.

Development of a High-Grade CNC HMachine (1995/96 -
1998/87) : :

— 47~



(1) Large Machining Center

The table will be designed to have two series, 800
x 800 and 1,000 x 1,000 mm, enabling both the
fixed type and pallet shuttie type systems.

This machining center will have such functions as
being a Module Machine for FHC with pallet change
and full scale FHS, and more than 40 tools will be
provided on the ATC.

(2) Turning Center

This machine will be designed for the purpose of
aulii-machining, and will be CNC Lathe equipped
with a turret type tool post with ATC. Also
Driliing Attachments and Milling Attachments,
etc., will be supplemented. '

(3) Auxiliary Accessories (Automated Functions)

”The following accessories will be developed to
supplement the functions as MHWodule Machines for

FMS and FHC.

Cutting Monitoring Device
Automatic Gauging and Comwpensation
Auto-detection of Tool Breakout
Tool~life Calculation/Cunulative

. Automatic lLoading and unloading
Automatic Chip Rewmoval

(¢) Acquiring of Technology

The afofementioned four improvement iteuws should be
developed by MTB (or HMT) itself. :

However, to the degree that tiee and capacity are
limited, technology will bhe introduced through collabo-

ration.

4 License Agreement would be better for acquiring
technology.
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Technology Resource

(i) FMS, FNC, Fritz Warner (Germany), KTM (U.K.)
(ii) Post-HSA Gildemeister (Germany)

(iii) CNC-H-400 Liebherr (Gerwuany)

{iv) Large HC KTH (U.K.), DERLIKON (Switzerland)

The above are recomsrended suppliers as partners in
License Agreements. However, there could be many other
suitable suppliers, such as major Japanese machine tool
manufacturers. '

Cost of acquiring technology

The following are the reguired costs for a single
License Agreement

(1) 1initial Payment (Lump Sum) : 400 - 800 Rs.L

(2) Royalty : 3% (not for investment) '

(3) Dispatch of Engineer(s)for training : Rs 4,000 x
gpersons , pgdays = 4 Rs.|

(4) Invitation of Engineer(s) : Rs 10,000 x 2PETSORS
10098Y8 = 20 Rs.L | -

- (5) Travel expenses : Actual cost

(6) Absence fee compensation to be included 1in
initial payment

Environzmental Condition

This plan is to introduce CNC-Wachines, FHCs and FHSs
for the renovation of aged equipment in the factory.

This equipment is to be inspected in accordance with
various rules stipulated in the standard, and levels of
noise and. vibration are vegulated within the limit,
Further, as these are metal wachining devices, no gas
or oils will he discharsged.,

Therefore, there will not be any adverse effect on
environmental conditions. '



(a)

Unit Uperatidn Improvesent Plan

Factory Orvrganization

The divisionalization of the HMTB organization is to be
examnined. The content of MTB divisionalization is as
follows: '

Provosed Divisionalization at MTB

Need of divisionalization

The following are the existing problems at KTB.

1) Too many products/variants

2) Large No. of Manufacturing components
3) Long cycle time required for production
4) Few CNC Machines in the product line

5) DId plant and machinery

With these major problems and with the complex dynamic
“.environment, the following strategies are immediately to
be adopted.

i)

ii)

iii)

There should be an emphasis on changing of tech-

‘nology flow from low technology to medium and high

technology in the years to come.

Since the additional products/variants tend to
increase the no. of cogmponents manhufactured
(especially in small parts), off-loading of simple
components should be started imsmediately.

The concept of ’Divisionalization’ as & strategy
to enhance responsibility/accountability through
smgall cohesive divisions should be introduced.

(b) Concept of divisionalization

i)

Divisions as cost-centers are identified consider-
ing

__50_



(¢)

ii)

iii)

iv)

~ Balanced turnover
- Sieilar technology
- Resource requirement/utilization

The divisions shall wmanufscture only A/B Class
components. All ’C’ Class components are to be
off-loaded by 1892-83. Operation off-loading 1is
to be considered in the second plan.

Each division shall be self-contained with mininun
interdependency for facilities. The product
variety within the division shall be small and
nanageable.

‘Divestrent of product/variety reduction

Main divisions

i)
ii)
iii)
iv)

Automatics Division

Gearing Division

Drilling Divisiocn

Heavy duty Lathes/SPM division

{d) Strategies/Action plan

i) Small parts

0Off-loading plans to be executed as per schedule
Rearrangement of operators with training/retrain-
ing o

01d wachines should be rezoved

Reorganize the piant' machines in line with the
needs of the division with provision for moderni-
zation

‘Each division will need to lesson the component

flow to assembly. With improved flow, asseambly
utilization will improve leading to uniform pro-
duction activity.

Heat treetment remains a common fTacility.



(e)

(a)

ii) Heavy parts:

iii

iv)

As physical reallocation of heavy machines s
difficult only identification of each machine for

each division shall be done,
Reallocation of direct workmen is to be done.
Remove unused/not required machines,

) High tech center and Toel room remain common
manufacturing facilities.

Asseably - reallocation of assembly filters/elec-
trical fitters to be done depending on require-
ments of each division.

Recruitment of assembly filters/electrical fitters
in view of retirements.

To provide/utilize a washing station for compo-
nents before assembly. This will result in im-
proved quality and hence customer satisfaction.

Advantages of Divisionalization

Small groups with manageable product variety.
Sharing of responsibility of division chiefs.

Better scope for implementation of 'online’ comput-
erization of the production control system due to
reduced complexities. '

Tread forward sub-contracting.

Product viability/profitability can be better as-

sessed.
Concept of belonging among the emplovees of the

Division.

MHanpower Plan
Manpower Reduction by Step 1

Fith the introduction of CNC stand alone naqhines. the
nupbers of wmachines and workers in the Small Pargs
Buttier Hanger and Tool Room will be cut down as shown

in Tahle [-1-186.

5o
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Table [-1-16 Manpower Plan at Step |

Unit: person

DESCRIPTION ROUNDS | NON | SPINDLES | GEARS TOOL || T0TAL
ROUNDS ROOM
CNC™S 10 BE N/CS 7 5 5 3 8 58
PLANNED HEN i 10 10 8 16 56
GPH’S TO BE H/CS 20 12 25 25 34 117
| RETAINED WEN 10 28 50 50 13 214
HAND LABOUR 8 9 3 8 15 41
H/CS 77 18 30 28 42 145
TOTAL HEN 60 45 63 B4 79 311
H/CS 65 55 80 57 56 293
| EXISTIAG HEN 93 96 81 i 98 445
K/CS 38 37 30 29 i1 148
CUT DORN HEN 53 51 18 13 i 134
Table I-1-17 HManpower Plan at Step Il & 11l
SYALL PARTS | RADIAL DRILL | HEAVY PARTS | GRAND TOTAL
SYSTEH | WO.
WoS | MEW | M/CS | MER | W/CS | MER | M/CS | HEW
FHC (T) 3 24 21 24 | 21
FHC () | 3 36 | 33 36 33
FHS-101 1 48 a4 48 44
FMS-102 1 80 55 60 55
FHS-103 1 40 35 40 35
TOTAL 9 | 100 89 §0 55 48 44 | 208 [ 188
Table 1-1-18 Surplus Worker Reallocation Plan
STEP CNC o | one ASSEM | ELECT SERV | crANB
OPER PROC | MAINT | FITTER | FITTER | ENG TOTAL
I 14 3 3 30 24 0 134
i 8 30 12 2 54
it} 8 2 0 80 40 8 134
TOTAL 26 7 5 200 76 8 322




{(b) Reduction of nusbers of machines and workers by intro-

- (e)

duction of FMC and FHS (Step II, TI1).

¥ith the introduction of the three (3) sets of FHC
(Turning) and FHC (Hachining) in Step II, and the FHS-
I0f, 102 and 103 sets in Step I1l, the number of current
GPMs and the workers for them will be reduced as shown
in Table 1-1-17.

Shifting of Workers
The surplus workers caused by the implesentation of
steps I, 11 and II! will be shifted to other Jjobs after

taking part in the necessary training courses.

(1) CNC - Operators .... shift in machine shop (rein-
forcement of workers)

(2) CNC - Programzers ... Ditto (Ditto)
(3) CNC - Maintensnce Engineers Ditto (Ditto)
(4) Assembly Fitters .... shift to assenmbly shop

(reinforcement of sassembly
man-hours)

{(5) Electrical Fitters .. shift to electrical assembly
shop {reinforcement of man-
hours)

(6) Service Engineers ... shift to Harketing (CNC -

after delivery service}

ey



G. Educstion, Training Pian
1. Curriculum
{(a) Education and Training Course

The Education and Training course will be divided into

Yy (1) CNC Course and (2) ASS Course.
CNC Course Trainees CNC-0Operators, CNC-Programmers,
ENC-Maintenance Engineers,

Service Engineers.

ASS Course Trainees Assembly Fitters, GElectrical
Fitters '

Each training period would have
eight (8) weeks of training
which would include: '

First 8 weeks : Lectures
Remaining 5 weeks = Training
in shops
N .
f Contents of Lectures:
CNC Course : CNC Theory & Programming

ASS » : Mechanisz & Electric Engineering
These are elementary lectures only.
(b) Education and Training Program

ALl Edu¢ation and Training will start at the completion
of the planned step I, Il & 11l as shown in Fig. I-1-14.

The number of treinees for each class will be around 20,
and a concrete allocation of them is shown in Table I-1-
N 19,

Fig. 1-1-15 shows details of the program in (a), (b) and
(¢) in the years 1995, 1998 and 2000 respectively.

—~55—



Table 1-1-18 Numbers of Trainees by Type of Courses
Step CNC Course ASS Course
I 20 persons - f claés 23 persons - 4 classes,
' 22 persons - | class
o 12 persons - 1 class 21 persons - 2 classes
il} 14 persons - 1 class 20 persons - B classes

-56—
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Fig., I-1-14 Training Progran
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Fig., I-1-156 Training leplenentation Schedule by Course
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I -2, Press Factory

A. Direction of Factory Renovsation

A high productive capacity of engineering, fabricating,
machining and assembly of products is necessary in order to
manufacture presses competitively in terms of engineering
level, price quality and delivery tine.

The following two points are proposed as the direction of
factory renovation.

{a) Integration and modernization of fabrication shop

The present fabrication shop of the press division
should be integrated with the fabrication plant of the
machine tool division.

The renovation of facilities and introduction of new
facilities should be implemented aiming at high produc-
tivity and quality with low cost, and further aiming at
diversification of fabricated products.

(b) Reinforcement of machining/assembly shops

The reinforcement of wmachining/assembly shops is re-~
quired. This is because the existing large machine
tools are even now the bottleneck of the production and
the present assembly shop area is not large enough.

Existing machine tools should be converted to -NC
machines. New, highly efficient, machine tools should
also be introduced there. Smali machine tools shouid be
released to sub-contractors, thus, the wmachining shop
¥ill be reinforced.

In future steps, cranes should be updated with the
reinforcement of building structures, and assembly shops
should be expanded.

Along with the plant renovation, technology collaboration

with leading overseas companies and reinforcement of the
engineering department should be promoted,

~59—



After the completion of plant renovation, securihg =& high
operation ratio of the productive capacity of the plant will
be an important issue. Diversification of producis and sub-~
contract manufacture of heavy parts should be pursed.

The renovstion of the press factory should be examined

carefully in order to wmsintain s good balance between
engineering power and plant facilities,

._.60-_-
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(a)

(b)

{¢)

(a)

(b

Hodernization and Expansion of Press Factory
Backeground

For the manufacturing of .presses which have enough
competitiveness in ‘engineering design, price, quality
and delivery time, the instsllation of high-levels of
manufacturing facilities, as well as high engineering
capabhilities, is essential.

The renovation of the press faetory in HMT is needed
taking the following facters into consideration.

To achieve a balance between production facilities and -
engineering cepabilities;

To strengthen wmdarketing capabilities in order to

maintain a constant operation ratio of production

facilities; and

To establish a long-term technical coliaboration for
both the promotion of product diversification and the
strengthening of sub-contracting or joint working activ-
ities.

Objective

The press aachihe plant would be expanded and modernized
in order to (i) increase the range of products to be
handled, and (ii) integrate the stee] fabrication shop.

Contents

installation of such new machines as high efficiency
horizental boring machines, or CNC-five surface
machining-planomgillers with approx. 10a table length.

Installation of several positiopers for welding work,
!large automated oplate cutting mwachines, a bending
raller, a press brake and a large stress relieving
furnace in the steel fahrication shop.



Outline of the Factory
Background

The development of indigenous industry in the area of
Metal Forming machines during the 60s did not keep pace
with the overall industrial development of the country,.
Even the licensed capacity in this particular industry
has not been fuily installed and the utilization of

installed capacity has been very poor. The type of

machines produced also were the simpler ones with rather
outdated design and construction features. Conseauently
imports of metal forming equipment have been
proportionately higher compared to imports of metal
cutting machines in previous years.

With a view to offer better and wmodern equipument in the

metal forming field also to machine tool users in the
country, HWT decided as part of 1its diversification
prograr to enter into this area of production also,

The market for metal forming presses is mainly from the
Defense and Automobile industries. In order to, at
least, partially fill the gap between Production and
Demand of metal forming machine tools, HHKT entered into

"a technical collaboration with MX/s. Verson Allsteel

Press Company. The agreement was finalized on 2nd May,
1969,

The collaboration agreement provides for the supply of
the standard design of mechanical/hydraulic presses sand
engineering for special presses for manufacturing of,
(i) Mechanical Presses, (ii) Hydraulic Presses, (iif)
Transmat Presses, {iv) lmpact Extrusion Presses, (v)
Press Brakes and Shears, (vi) Special Presses, and (vii)
Auxiliary and Accessory Equipment for such presses.

The collaboration lasted between the years 1969 and
1979. '

After that period, Verson: Allsteel Press Co., Chicago,
U.S.A. was taken over by Allied Corporation, and Verson
International Ltd. (U.S.A.) did all the international
dealings. '
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Later this company was shifted to England, with & sub-
sidiary company, Verson Europe in Belgium, and VYerson
International Ltd., Birmingham, U.X. was established.

New collaboration with Verson lInternational Ltd., pro-
vided for technology transfer for presses up to 5600
tons, and a Jjoint working arrangement was concluded for
the presses above 500 ton capacity. This collaboration
jasted between the years 1982 and 1989.

Through this collaboration, HMT bought the drawings of
40 presses in total.

At present, HMT does not have effective collaboration,
however an 8 case to case basis, Versons works with HHT
on quotations for Jjoint work for onward submission tao
customers.

Geometrical Condition

The HM¥T-Hyderabad Unit is located in =2 part of an
industrial area in the northern suburbs of Hyderabad
City, Capital of Andhra Pradesh State. The location is
approx. 15km from the center of the city and it takes
about 30 min. by car.

In relation to main ports, Hyderabad is about halfway
between the two ports, Bombay and MHadras.

Electric power supply for the industries in Hyderabad is
not sufficient, In fact, the industrial areas there
share holidays on different days to compensate for the
shortage of the power supply.



3, Land -and Building

The total area of HMT, Hyderabad is

3,593,616 m?

PRI occupies the following area and buildings:

Details of PRH

Land Area 30,350 w2

Plinth Area ¥orkshop 5,508 m2
Service Building - 786 wo ¢
Elec. Substation 144 n2 i

Works Office 882 wl

Compressor Roonm 125 ne

Security Gate II 194 m2

Fire Tender Shed 60 m?

TOTAL 7,699 »?

4. Production ftems

Major products and their specifications are as follows!
Products Specifications
i) Press Brakes '
‘Mechanical Press Brakes 110, 140, 180, 225 Ton _ N
Hydraulic Press Brakes 200, 315, 400, 506, 630, L
860, 1,000 Ton
ii) Profit master open back 100, 160, 200, 250 Ton
Inclinable Presses
iii) Mechanical Presses 100, 160, 200, 250, 2165,
4060, 5006, 630, 800, 1,000,
1,250, 1,600 Ton
iv) Hydraulic Presses 200, 250, 315, 400, 500,
' 630, 800, 1,000, 1,250,
. 1,600, 2,000, 2,500 Ton
v} Four Peint Clipping 200 Ton

and Setting Presses
Refractory Brick Presses
Precision Press PPGB
viii) Flow Forming Lathe FTL-40

ix} CNC~Turret Punch Press

x) Coal Mining Equipment

xi) Xnuckle Joint Press
xii) Special Machineries

- CRY Press

vi)
vii)

- Hydraulic Shear
- Friction Screw Press

200, 300, 400, 800, 630 Ton
2 Ton - 120 str/win

LT 650 mm, CH 410 mnm

(Under Deveiopment)

Capping, Ringing, Gauginsg,
Vanishing
(Under Development)



N ‘

L

5.

- Cap Pressing Press

- Extrusion Press
- Forging Press

Production Facilities

Production facilities
Table I-2-1.

215 Ton

(Under DPevelopment)

operating

.,.65._.
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6. Dutline of Production Process

The production process of a standard product at PRH is
depicted as follows:

Fig. 1-2-1 Production Process

Order
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N, Concept of the Action Progrew

1.

Current problens

HET nanufactured and scld mechanical/hydrauliec presses
in collaboration with Verson Allsteel Press Co. (U.S.A.)
and VYerson Internstionsl for 20 years, from 18389 to
1989.

However, the operation of the Press Division has been
deteriorating due to unstable operation caused by the
fluctuations in the narrow press umarket in India and
weakened competitiveness caused by outdated technology.

The following are major problens.
{a) No availability to introduce new technology due to

no effective colieboration, and limited development
capacity of own engineers.

(b) No possibility to respond to various requirements of

customers on equipment and technology due to no
collaboration back-up.

(¢) Eurrent technology 1is limited for manufacturing
sheet metal forming presses and does not allow
response to the wide demand of metal forwing machin-
eries.

" {d) No exposure for engineers to acguire the trends of

new technologies in the international market, and
thus they are far behiod the trends of new
technologies.

(e) Delay in the introduction of office automation
facilities in the engineering department, and pro-
ductivity and high quality engineering are limited.

() Products are limited by press machinery, and opera-
tion of the division is unstable directly affected

by fTluctuations of the mﬁrket.

(g) Passive sales activity; lack of sggressive sales
activity. : :

-—.71....
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(J)

(k)

(1

(m)

(n)

(o)

(p)

(a)

(r)

(s)

Quality of products is couparable to competitors,

however, price and delivery time are inferior.

Steel fabrication shop integrated with machine shop
is still small and restricis the renovation of the
machine shop.

Lack of mechanization and automation in steel fabri-
cation shop, and productivity is low. Heavy steel
plates being stocked in the shop due to shortage of
handling capacity in outdoor storage vard mskes the
welding shop space small.

Lack of a large annealing furnace for stress relief
of fabricasted steel structures; snnealing Jjobs are
sub-contracted,.

Steel fabrication shops in the Unit are split into

two divisions of press and machine tool. There is
ne systematic activity of productivity and quality
improvement due to lack of consistent management
systen. '

Many aged machine tools in the machine shop are not
digitalized and NC-converted, and productivity is
low.

Large machine tools are a bottleneck in machining
jobs due to s shortage of capacity.

The 50. ton capacity overhead crane restricts the
manufacturing of large Presses. The productivity of

assenbly jobs is limited by sub~assembled weight.

Nine aged small machine toéls in the nachine shop
make it costly f{o produce small partis.

Small assembly area restricts shipping capacity.

Low working productivity due to low morale of work-
ers.

Reavy steel plate above 60 mm in thickness |is
imported, and it takes 10 months. Such plates must

ey
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be prepared by forecasting Jjobs to meet the delivery
time, which causes increase in the stock amount.

(t) Quality of steel material is unstable, this causes
confusion of manufacturing process and delay of
delivery.

2. Purpose

The purpose of the renovation is to eim at stable opera-
tion of the division, and acquiring international leve!l
technology. HMT would contribute to obtaining foreign
currency through exportating products by doing business
in the international market as well as in India and
expanding the business to assure profit.

(a) Acquiring international level technology will
improve corpetitiveness, '

(b) Diversifying the prbducts will evade fluctuations in
the market.

(c¢) Dding busineés in the internétional market through a
collaborator wunder technology collaboration will
also reduce vulnerability to fluctuations.

{d) Business opportunities will be expanded by
increasing the samount of Jjoint efforts and by
modernizing the factory. :

{e) The status as manufascturing base in the internation-
al market will be mssured by improved productivity
and quality through modernization of the factory.

3. Approach

(a) Phase 1 . :
Step I: An independent steel fabrication shop will be
' constructed, and high productivity and quality
of welding jobs will be achieved.

Step 2. Modern large machine tools will be introduced

in the machine shop, and high efficiency and
quality of machining jobs will be realized.



(b) Phase 2
Step 3!

Step 4.

{(c) Phase %
Step H:

The smEall machine toels will be repositioned
with ancillary companies. HMachine tools in the
nachine shop will be re-arranged and partial

group technology will be ‘introduced for produc-

tivity iaprovement.

The asged machine tools will be revamped to be
converted to NC-machines.

Bending roller and press brake, etc., will be
introduced in the steel fabricstion shop, -and
the manufacture of cylindrical shaped products
will be made possible to diversify the
products.

The steel fabrication shop will be. expanded,
sand material stock, marketing and cutting jobs

will become highly efficignt.

A 100 Ton overhesd crane will be installed to

ease the handling of large pieces.

A nev large machining/assembly shop will be
constructed and large machine tools will be
introduced to enable the manufacturing of larse
presses and machinery required in the inter-
national market. However, facilities will be
limited to 8 minimum at this stage.

As an expansion after the vyear 2000, further
large machine tools will be introduced in the
new machine shop to increase machining capaci-
ty, and the arrangement will be set up to nmake
possible the manufacturing of the first class
presses required in the international market.

.
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Harketing Plan
Product Hix and Sales Forecast
Table 1-2-2 shows representative products only,

The amount of Joint work is not shown as it is uncertain
at this stage of planning. HM¥T inter-Unit shift work
and Joint work through J¥A by aggressive sales activity
will be extra,

The purpose of sub-contract work of welding and machin-
ing is to keep operations at a required level during the
recession for wajor products. This target will vary
according to the pmagnitude of the recession.

The amount of the New Products is an assumption of the
target of diversification through collsboration, Az~
gressive sales activity will be regquired to hit the
target,

Sales Prices
Current Prices in the year 1991 are shown in table I-2-2.
Typical prices are shown though prices vary in products

of the same capacity due to differences in functions and
construction.

Sales Organization, Sales Routine

(a) The sales department' should reinforce the sale
persohnel to. enahle asggressive activity and locate
them in major industrial areas in India.

(b) The engineering department should organize proposals
for sales activity and do sales activity in
participation with the sales departnment.

(¢) In the Tbackground of sales activity of the

cbllabopator in the international masrket, sales
activity should be carried out to ensble the under-



(d)

(e)

(f)

(g)

take manufacturing of equipment,

As & wmanufacturing base, seles activity should be
carried out to undertake manufacturing of equipwnent
keeping contact with leading suppliers of heavy
machinery in the international market.

Attention should be paid to major projects in India.
HHT should investigate the  possibility of
participation to undertake psnufacturing of
equipment as a part of sales activity.

Approsching successful contractors of oDprojects in

‘India, HHT should do sales activity ¢to obtain

business a8 8 sub-contractor to undertake
manufacturing of equipment.

Pamphlets showing manufacturing capacity of the
factory should be prepared for advertizement to a
trade association. :

_..’78_.
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F. Production Plan

1. Production Volure

Table 1-2-3, 4 and 5 shows the production schedule in

1992/93; 1995/96, and 1999/2000.

2. Production Cycle Tinme

. The average cycle tiwe of each production process is as

follows!:

i) Design: Standard: 3
_ Non-Standard: 8
ii) Material Procurement: Cast Steel: 3
Forged Steel: .4
Steel Plate (Ind.): 1
Steel Plate (Import):10

iii) Boughtouts: Hydraulic Units

(Import):
iv) ¥elding:
v) Machining:
vi) Assenbly and Trial Test:

Y e B SO

months
months
nonths
months
month

months

months
nonths
months
nonths

The average cycle time of the whole production process

from designing to trial test is approximately 8
for standard items and 15 months for non-standard

mounths
ones.

Figure [-2-2 sho#s the cycle time for production of

non-standard itegs.

’*‘H‘



Table I-2-3 Production Schedule (1992/43)

(Rs. Lks)
\ Haterial {(Production Weight: Ton)
- RO
Product Mix “of Steel Plate Boughtout
Units Cast Forged | Non~ Total
Import | Indig. Steel | Steel | Fer, Import { Indig,
Mechanical
) Press . B
1, 000T 2 (160) (89) (30) (39) (2) - - (815)
Material 40 16 7 25 4 59 33 184
Duty 26 - - - - 54 - 80
Sub Total 86 16 T 25 4 93 33 244
50T 7 | @en| e 6| asl G - - | (e58)
Material 83 44 15 30 12 35 37 256
Duty 83 - - - - 20 - 74
Sub Total 136 44 15 30 12 b5 37 330
3007 6 | (5| GN| Un| @) @ - - 2
Haterial A0 15 B 11 3 24 48 iB5
Duty . 26 - - - - 14 - 40
Sub Total 66 15 g 11 8 38 48 194
L 200T 10 (140){ G| (1| D €)) - - (299)
/ .
" Material 36 10 8 25 7 13 39 138
Duty 23 - - - - 8 - 31
Sub Total 59 10 8 25 7 21 38 169
Hydr. Press
1, 000T S {(101) (22) (21) - - - - (144)
Material 26 4 8 - 11 31 49 119
Duty 16 -~ - - - 18 o 34
Sub Total 42 4 8 - 1 49 49 153
6307 4 (50) | (221) (12) {25) - - - (208)
Material 13 21 .6 10 11 45 106
buty 8 - - - 6 - 14
Sub Total 21 21 6 10 - 17 45 121
\ Grand Total 31 (941) | (625) | (250) | (119) | (18) - - 1(1,948)
Haterial 9238 | 110 53 | 101 31 | 173 | o1 958
Duty 152 - - - .- 101 - 253
Sub Total 390 110 53 101 _ 31 _274 251 1,211




Table 1-2-4 Production Schedule (1995/86)

_ (Rs. Lks)
—
. Haterial (Production Weight: Ton)
Q.
Product Mix of Steel Plate : Boughtout
' Units s Cast Forged | Non~ ——— Total
Import | Indig. | Steel { Steel| Fer. | Import [ Indig.
Mechanical .
Press
1,000T 3 (240) | (133 | (45 | (62) (3) ~ - (473)
Material 60 24 11 38 6 89 50 276
uty 39 - - - - 51 ~ 90
| SubTotal } | 9 24 ) 17 883 B 140 ) 80 | 366
500T 7 (327 | (249).| (62) | (B (5) - - (658)
Material 83 | M 15 30 12 35 37 256
Duty 53 - - - - 20 - 74
Sub Total 136 44 15 30 | 12§ B85 3T 330
3007 6 as9) | 68D | «n| (@28 (3) ~ - (324)
Material 40 15 9 11 8 24 43 155
Duty 26 - - - - 14 - 40
Sub Total 66 15 g 11 8 38 48 194
2007 10 (144) | GO (| aD (3) - - (299)
Haterial 26 10 8 25 7 13 39 138
uty’ 23 - - ~ - 8 - 31
Sub Total 59 10 8 25 7 21 39 169
Hydr. Press
1,000T 3 asa| 631 @6 - - ~ - (217)
Material 39 6 12 1 47 74 178
Duty 24 - - - - 27 - 51
Sub Total | 63 6| 12 1 74 4| 229
630T 4 (0) | Qz) | Q2| @ - - - (208)
Material 13 21 8 10 ~ 11 45 106
Duty - 8 - - - - 6 - 14
_Sub Total | N 20y 6 10 - 1] 4] 1l
2507 6 (41 | (174 Wi 14 - - - (233)
Haterial 10 3l 1 4 - 39 71 157
Duty 7 - - - - 23 - 31
Sub Total 17 31 1 4 - 62 7 188
New Product 4 | (106)| (88)| @LY{ UM (2) - - | (218)
Material 18 7 4 5 4 11 2 69
Duty 12 - - - - 6 - 18
Sub Total 30 7 4 5 4 ] 17 21 87
Steel - B0 { (10 - - - ~ - (120) -
Fabrication
Material 13 19 - - 25
Duty 8 - - - - - - 8
Sub Total 21 12 - - - - 33 .
Grand Total 43 (1,269 1 (a82) | (@719) 1 (202)| (18) - - | (2, 748)
Material 313 170 66 123 37 268 385 | 1,381
Duty 200 - - - - 156 - 356
Sub Total, 513 170 66 123 37 424 385 | 1,716

S
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Table I-2-5 Production Schedule (1989/2000)

(Rs, Lks)
. . Haterial {Production Weight: Ton)
0,
Product Mix of Steel Plate Boughtout
Cas For Non- e
Units Tmport | Indig, gteel gtee ggr. Impo;Ej Indig, Total
Mechanical _
S
10007 O 4 | s | 118! e | 88 4 - I -
ga%erial 83 32 14 50 8 ug 66 sg§
_____ Woowt | | 3| m | ou s | 5] 8| e |
5007 10 467 356 89 21 7 - - 940
%a%erial 11§ 63 21 43 17 go 53 %gg
Sbrol | | 8| e 2| a man B s3|
300T 10 265 145 78 47 5 - - 540
Haterial 7 2% | 15 18 13 40 80 258
D{a:t;?“a 23 - - - - 73 e 36
.. SubYotal §- Mo s gy B8 B8 8 8 | 3
200T 15 216 86 117 26 5 - - 450
Naterial 54 15 12 38 11 20 59 207
Duty 35 - - - - 12 - 47
Sub Total 89 15 12 38 11 32 59 204
Hydr. Press
1,000T 3 | 152 | 33 -] 82 - - -
ori 6 12 - 1 47 74 178
Jaterial w0 = - = 21 el
_Sub Total | ) 63+612174 ______ L
630T 5 83 151 15 31 - - - 260
ri 2% 8 13 - 1 56 1
fagerial iy % ¢ S1 o %4 % 3
bwbTotal 3 4 26 & 8 BT 22 ) %6 ) 1L
250T 9 62 261 8 21 - - 350
Haterial 15 47 2 6. - 59 107 236
uty 11 - - - - 35 - .48
Sub Total 2% A7 2 6 - a4 107 282 |
Special 5 327 49 82 15 5 - - G658
Bose Press
ateria 33 44 15 30 12 35 37 256 -
' 5% - -. - -~ 20 - 73
Sub Total 13 44 15 30 12 55 37 399
‘New Product | 20 318 | 174 94 56 8 - - 648
gagerial gg 34 20 24 18 gg 106 3%%
Sub Total M8 0 sa )l 20} w2l 18| B4y 106 | 454
Steel - 290 408 - - - - - 636
Fabrication
Haterlal 7 70 - ~ - - - 145
Dut. 4 - - - - - - 46
Sub Total 12 70 - - - - - 191
Grand Total 81 2,480 12,039 521 317 32 - - 5, 389
aterial 39 | sl | 18| 222 | 7| %gg 637 2’&8§
Sub Total 1,047 361 119 222 79 688 637 3,15




Fig. 1-2-2 Production Cycle of Non-Standard Products
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G. Plant Rehabilitation and Technology lsprovement
1. Plant Rehabilitation

(a) Plant Layout _ :
The following plant layout drawings are attached to this

report.

Drawing No. Name of Drawing

F"ODI FACTORY LAYOUT

F-001R - FACTURY‘LAYUUT

, (RENOVATION PLAN)

PL-012b PLART LAYOUT

PL-013 PLANT LAYOUT _
PL-014 PLANT LAYOUT (PROPOSED)

PL-015 PLANT LAYOUT (PROPOSED).

(b)Y Civil & Building Construction
..The cost breakdown of civil and building comstruction is
as follows: :

i) Phase 1|
Step 1
Construction Specification Cost (Rs.Lks)
Steel Fabrication Shop Bay 1 Width . 21,000pm 162.0
(incl. Civil Work) Length 150,000mn
| Column Space 7,500ms
£.0.T.Crane 100Ton
Crane -Hook FL+8,000mn
Bay 2 Width 18,000mn  138.0
Length 150,000mm
Column Space 7.500mn
E.0.T.Crane 50Ton
Crane Hook FL+8,000nmn
Annealing Furnace Yard ¥idth 10,000mn 5.0
Length 15,000nn
Height 10,000mm
Shot Blasting Yard Kidth 10,000nm 5.0
Length 15,000mn
Height 10,000mum .



Construction ' ~ Specification Cost (Rs.Lks)

Painting Yard Kidth 10,000uw 3.0
Length 10,000uw
Height 10,000mw
Air Conpressor Roon ¥idth i5,000nme 5.0
Length i0,000an
Height 8,000
Civil Construction Earth Hoving 5,8508%  80.0
Aux. Office 90082 32.0
Pipework ) ~ 10.0
Road, Parking Ares - 50.0
Equipment Foundation - 16.0
Step 2
Civilt Construction Equipnent Foundation -~ 10.90
ii} Phase 2
Step 3 .
Civil Construction Equipment Foundation ' ' 3.0
Step 4
Steel Fabrication Shop Bay 3 Width 18,000k 125.0
Length 150,000mm
Column Space 7,500umm
E.0.T Crane 20Ton
Crane Hook FL+8,000mm
Machining Shop ¥idth 25,000um 245.0
Length . 150,000mR
Coluan Space 10,000mep
E.0.T.Crane 150Ton
Crane Hook FL+11,000mnm
£ivil Construction Equipment Foundatfion 8.0
Rosad 8.0
Aux. Office (2F-10x60m) 50.0
Pipework _ ©15.0

jii) Phase 3
Step B

Civil Construction Eqﬁipmeﬁt Foundation ‘ 13.0

;
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(c¢) Equipeent

Cost of equipeent at each

investment step

is as follows:

i) Phase |
Step )
Coun-~ (Rs.Lks)
try of Import
Eaui : 8 i1 . Orizin Cosi Tax
E.0.T.Crane 35T/35T x 2 India 296.0
50T/10T x 1 India 50.0
25F/5T x 1 India 20.0
JIB Crane 5T x 5m x 4 India 21.0
2T x 5m x 4 India 17.0
Transfer Car 100T x 2 India 20.0
Manipulator 20T X 2 Import 32.0 26.0
' 15T - x 2 Import  24.0 20.0
Cutting Machine Comb. Gas/Plasma xl Import 20G.0 200.0
4,00w x 20,000 Rail
Portable Cutting Machine Plate Thick x 4 Import 3.0 3.0
Drilling Machine Stational x 1 India - 6.0
COZ Gas Welder . - x 15 India 20.0
Welder Transformer 33KVA x 3 India 2.0
Annealing Furnace - Electric x 1 India 3.0
6 x 6 x 10m
Shot Blasting Machine B x 8 x 10m x 1 India 38.0
Painting Equipment x 1 India 10.0Q
Fettling x 6 India 1.0
Welding Rod Dryer ~x 6 India 2.0
Pre-tieating Torch Gas x b India 1.0
Potable Drilling Machine x 4 Import 38.0 32.0
Air Compressors 7kg/mzx1,DDDNm3/er3 India 15.0
Hydraulic Press 500T x 1 India 42.0
Inspection Equipment X-Ray Inspection il Import .0 6.0
r=Ray Inspection xl Import .0 0
Power Supply 400KVA "x 1 India 75.0
Aux. Facilities Office Equipment lset India 5.0
Air Piping Yard Piping 1 set India 5.0
Step 1 Total 1.032.0 291.0
1,324.0 '

—~85 -



Eauipment

Machining Shop
Planomiller

Vertical Lathe

Teeth Hardening Machine

Layout Machine
Horizenia! Bering Machine

Power Supplies

Horizontal Boring Machine
479-1)
(478-2)
(478~1)

Verticat Lathe (190-1)

Ancillary Parts

Inspection Equipment

Measuring Equipment

ii) Phase 2
Siep 3
Steel Fabrication Shop
Bending Roller
Presé Brake
Turning Reller

Machining Shop
Vertical Boring Machine

Coun- (Rs.Lks)
try of Import

Specification Qrigin Cost Tax
CNC-5 surface Machining

3.000¥x2,500Hx8,500x1 Import 450.0 380 .4z
Max. DPia 3,200mm x 1 India 152.0 ‘
Wark Height 1,600mm

Electric 45KVA x 1 Import 28.0 23.0
Work Dia. 3.,000mm

Module 30mm
Marking 3,000mm x 1 import 27.0 23.0
Table Main spindle 114 xl

Table 1,200x1,200mm India 38.0

I set India 25.0
Retrofit-NC India 75.0
Retrofit-NC India 70.0
Retrefit-NC India 20.0
Retrofit-NC India 3.0

for Machine Tools x I . Import 54.0

for Machine Tools x 1 ‘Import 27.0

for Machine Tools Import 14.0

Step 2 Total _1.033.0. - 506.0

1,539.0
Max.plate thick 60mmx1l India 140.90
Max.plate width 2,500mm
Bend Dia. (60m/m) 2,000mm

Capacity 2,000Ton x 1 India  150.0
Machine Width 2,500mm

4 pair [ndia 60.0
Table 1,500x1,500mmx! Impert 180.0 153.0

Spindle Dia. 90mm
Vertical! Travel 1.500mm

Step 3 Total ' 530.0 153.0
683.0
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Coun- (Rs.Lks?

. try of Import
Lauwipment ' - Specification Origin Cost Tax
Steel Fabrication Shop
E.0.T.Cranes 100T/25T x 1 ' India 205.0

20T/5T x 1 India 19.0

10T/5T «x 1 India 14.0
JIB Cranes 2Tx5m x 4 India 17.0
Cutting Machine - Plasma x 1 Import 190.0 160.0

2,500Wx20,000Rail
Machining Shop
Horizontal Boring Machine CNC Floor type x 1 Import 1,450.0 1,235.0
Main spindle 250 4
Bed 5,000¥x12,000mn
Spindle Travel 1,750/1,500mm
Spindle Up/Down 5,000mm

Drilling Machine Portable India 1
E.0.T.Cranes 150T/30T %1 India 276.0
Power Supply 200Kva x 1 India 25.0
Step 4 Total _2.197.0 1.395.0
3,592.0
iii) Phase 3
Step &

Machining Shop -
Herizontal Boring Machine CNC-Floor type Import i,180.0 1,000.0
Main spindle 180 dmmx]
Bed 4,000Wc%,000Lmm
Spindle Travel 1,400/1,200mm
Spindle Up/Down 4,500mm

Planowiller CNC-5 surface Machiningxl
3,5000x2,500Hx12,000mm Import 630.0 535.0
E.0.T.Cranes A5T/20T x 1 India 168.0
f 50T/10T x'1 India 65.0
Wall Cranes 5T x4 India 21.0
Step § Total 2.004.0  1.,535.0

3,.53%.¢0

~87~



2. Technology lemprovexent
(a) Product Technology lumprovement

Through long term technology collaboration, the
introduction of new technology to the current
products, diversification of press machinery and
diversification of genersal industrial machinery o
should be achieved. kg

i) Introduction of new technology to the —current

products
Double action Mechanical Press
- Transfer Press - Dual/Tri-~axis

- Link Drive Press

- CNC-Control

- Die spotting/Tryout Press

~ Press asutomation/Feeding

~ Cushion Lock + Stroke adjustzent

~ Material Handling Equiprent for Presses

ii) Diversification of Press Machinery
- Forging Press ' o
- Segall Awnunition Making Press '
~ Tube Extrusion Press _
~ High speed/Low tonnage Press with Feeding Equip-
ment ' :
-~ Presses for various types of bricks
- Punching Press
- U/0 Press
~ Tool Design

iti) Industrial Machinery

- Bending Reller

- Beaw/Pipe Bender

- Shearing Hachine _

- Straightening Machine

- Auxiliary Equipwent for rolling wmill plant -
Roller Table, Pusher/Puller, various steel Beds,
Transfer Machine, etc.

- Large steel structures _ :

~ Fabricated round products - Reactor Vessels, Heat
Exchanger, Pressure Yessel, etc.

- Transfer cards and Buggies, etc.
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(b) Acquisition of Technology

i) Necessary Technology
Technology necessary for product improvement
broadly divided into three categories.
- New technology to the current products
~ Diversification of Press Machinery

is

- Divergification of general industrial wachinery

ii) Technology resource, Acquiring method
~ Technology resource

Selection of collsbhorater{s) from leading

companies in developed countries, including

Verson (U.S.4.) as last collaborater.
- Acguiring method

Long term, more .than 10 years, technology
collaboration: Engineering support, Supply
drawings, Supply of Basic .engineering, MKarket
and Market development co-ocperation, Utilization
of HMT as wanufacturing base, Supply of technical
information and resident engineer(s) are to

included in the Agreement.

iii) Cost of acquiring technology

of

be

Initial payment should be as low a5 possible and
royalty would be 2 - 3 ¥ of sales amount limited to

own sales.

Coopersate sales and zanufacturing sub-contract

should be exempted from royalty pavments.

{c) Production Technology Improvement

i} Design .
- Wicro-filming of drawings

- Dry-quick copying (expansion/reduction) machine

to handle original size transparencies.
- Preparation of A-3 size reduced drawing book
- Introduction of high function Xerox machines
word processors

ii} Production Process

8

and

- Steel fabrication shop will be separated from the
machine shop and will have the layout in which



tii)

iv)

high productive welding jobs are carried out.

~ New high-tech NC machine tools will be introduced
in the machine shop, and aged machine tools will
be revamped to be converted to NC-machines.

-~ Group technology will be introduced in the sgear
manufacturing shop.

Production Control .
Control roles will be clarified and group
assignunent will be classified.

Production Planning & Control

Sub-Contracting (In/0ut House)

Procurement (Materials, Boughtouts)

Material Control (Stock Control) _

Product Control {(Goods, Packing, Shipment)

Quality Control

- Quality control will be thoroughiy achieved for
in-house ‘products, sub-contracted products and
boughtouts, and will be stressed in approaches to
outside suppliers. -

- Leadership and management of Q/C circle activity.

- Management of analysis of defects and
establishment of countermeasures to avoid
repetitions, :

- Collection of information of aquality control
through joint activity with public organizations,
and training personnel concerned.

- DRB (Design Review Board) will be carried out to
assure quality of products at the completion of
basic engineering.
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Unit Dperation lmprovement Plan

Managewment Information System (MIS)

MIS is not investigated for the Press Div., as it way
not be effective due to the variety of orders of
industrial machinery as well as Press Hachinery.

Factory organization and Hanpower Plan

The following tables_shows the personnel plan and the
manpower schedule of RPH.

Table 1-2-6 Personnel Plan

(No. of persons)

~Personnel Plan
Department -
1891 19485 20900
GENERAL MANAGER | 1 1
PERSONNEL 2 9 10
SALES MARKETING 4 15 20
FINANCE & ACCOUNTING 27 17 20
ADMINISTRATION - 15 {5
QUALITY ASSURANCE 1 5 5
HAINTENANCE 48 30 30
CONSTRUCTION & SERVICE 18 20 25
ENGINEERING 56 (88) (95)
DESIGN - 56 65
PROPOSAL - 15 15
DEVELOPMENT ~ 15 15
FACTORY GENERAL MANAGER 2 1 1
PRODUCTION CONTROL 32 30 29
QUALITY CONTROL 20 16 18
PRODUCTION TECHNOLOGY 25 15 " 1h
HACHINE SHOP a1y | ash | a1
PROCESS DESIGN 10 10
MACHINING CONTROL 50 14 15
ASSEMBLY CONTRDL . . 18 20
ELECTRICALS, INSTR’ KENT 14 15
SHOP WORKERS i20 113 110
- STORAGE, MATERIAL HANDLING 46 38 40
FABRICATION SHOP _ (40) (82) (99)
PROGDUCTION CONTROL 4 10
KARKING, CUTTING 10 ] 5
WELDING TECHNOLOGY 6 B
MATERTAL CONTROL : ) 4 b
SHOP WORKERS : 30 63 73
UTILITY CONTROL - ‘5 5
TOTAL 493 550 598
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[. Education and Training

Education and training at RPH will

of basic operation skills of NC machines,

introduction

of NC

machines.

The

numbher

be focused on acquisition

corresponding.tp
of workers to

receive the education and training would be as follows:

Table 1-2-8 Education and Training
Education and Training
Job
1893/94 1984/85 1935/9% 1996/97 | 1997/98
¥elding 15 15 10 5 5
Machining 30 30 30 ig 10
Assembly {0 10 10 10 10
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I -3 Tractor Factory

General Deséription of the Tractor Divigton
Background

Tractor production was introduced at HHT in 1871,
through a technical collaboration with Motokov, Czecho-
slovakia, a&s one of the steps toward diversification to
expand beyond the machine tool production business.

Knock-down assembly with isported coxponents started on
the 25 HP range tractor; its domestic production schegre
was completed in 1976/1977. Gradually enlsrging the
product range and ithe inhouse design, currently 4 types
of tractors, 25, 385, 45 and 58 HP, are being produced
and 75 HP range is now under testing. At the same time,
other smaller and larger versions are being studied.

The annual turn over and profit are subsequently in-
creasing. Today the tractor division is one of the most
important core businesses in HMT.

Premises

The tractor factory was established in Pinjore, Haryana
in northern India, surrounded by rich farm land. The
higher utilization of tractors in that area means that
it is & favorable location for tractor production.
However, being far away from the south of the country,
sales promotion in the southern region needs to be
activated. To compensate for this situation, an assen-

"bly unit in Hyderabad in the wmid-south region has been

under construction, and is likely to be operative from
April 1992 onwards.

There is an industrial area near the Pinjore factory,
which is also convenient for subcontracted work. Pin-
jore HKT estate is located in the urban area, and the
township complex is operated by HMT for their employees.

—1086 -~
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Building and Site

A vast land aree is owned by HHMT, a part of which is
used for +the factory and there are facilities like
township for the eamployees, schools, hospitals, wonas-
teries and other public service installations like post
office, banks, transport etec. '

The tractor division, adjacent to the  machine tool
factory, occupies about half of the factory area. There
is an adsinistration building and a technical adminis-
tration building which are operated Jointly with the
mechine tool division. In addition to the above, there
is a tractor R&D center, and a spare parts storage
building for the marketing department.

Details of the configuration are shown as follows.

i) Area _ .
Total 3,400,000 n?
Faclory Space 290,000 nt
Township 1,540,000 w2
Future Expansion 1,570,000 n?

(including the machine tool operation)

ii) Building

Factory 39,800 mz
R&D Center 3,270 m2
Spare Part Building 300 n?

(tractor space only)

Product Line

The factory mainly produces tractors and diesel engines.
Hydrodozers;, front loaders and other industrial products
besides tractors sare also produced on a subcontract
basis.

The production of diesel engines for various applica~
tions is carried out to help increase the diesel engine
production volune.

Currently,.4 types of tractors, 25, 35, 45, and 59 HP,
are produced and there are various other models in
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addition to the standafd types. Corresponding to the
recent market demands for larger size tractors, a 75 HP
range will enter into production in the near future.

Besides assembly of tractors and engines, principal
inhouse activities cover production of castings, machin-
ing of critical parts, heat treatment, painting, testing
and trials. A considerable number of forgings and
castings, seatmetal work, crank shafts, hydraulic equip-
ment and other boughtouts, depend on subcontractors.

Facilities and Equipment

Though well maintained, many of the facilities are
superannuated; there is not much highly sophisticated
and highly efficient equipment. The foundry capacity is
exceptionally small, as compared with the current pro-
duction voluse thereby depending on subcontractors.

The shop has a wide variety of machine tools, lots of
nediun-size, and small size components are produced
along with the continuous production of the important
components,

Almost all of the machines are conventional, mono-func-
tionasl types with one manfone machine operation.

The principal manufacturing line is of siwple SPH-
configuration, and is inflexible to design changes,
Thus, it becomes difficult to respond to immediate
narket trends.

The iayout of the machine tools has nmany problenms. The
layout of the machine tools is mainly process based
except for few product lines and componment centers
thereby making & considerable roow for improvement in
material handling.
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6. Production Flow Concept

The diagrasmatic concept of the production is indicated

ag follows.

Inhouse Casting = Machining

{Subcontracted Castings>

Procurement — Acceptance —> Machining

{Subcontracted Forgings>

Procurement —> Acceptance—l: Machining
Machining —>

(Seatmétal Parts>

Heat Treatment — Machining —3

Procurement — Acceptance ~= Painting

Dispatch € Tests/Trials <

~109-—
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(a)

(b)

(c)

(d)

(e)

(1

Basic Concepts of the Action Prograas

Current Problenms

HMT’s tractor problems are susmarized as follows.
Despite the rapid growth in the Indian domestic market,
HHT failed to keep up with the emerging trend, thus

reducing its share of the market.

The international! tractor market is shrinking except in

a few specific countries. Since HHT lacks experience

in international competition, it would be difficult for
thew to be competitive in the future.

Marketing efforts need to be sirengthened.

Product quality 1is still based ubon the Zetor-original
of 20 years ago. Also the design improvement has not
kept up with current rapid international developments.

Frequent problems have been reported in areas such as
gear box assezmbly, the hydraulic system. Hood construc-
tion also indicates weaknesses in the both design and
production engineering capability of the vendeors.

There are problems like working enviromeent which has a
negative effect on quality. There are probleas in
cleanliness contrel, assembly line environment, and so
on.

Excessive inventory and manpower, msnual transportation
of the materials frow stores to assembly lines add to
the operating costs. :

Purpose

The prime purpose of the action program is for HHNT to
rebound from its reduced wumarket share of tractors
through rehabilitation of outdated machinery and instal-
lation of new production facilities. The targeted
market share will be 20% in the year 2000. In addition
to the rehabilitation and the new investments, rein-

-110~
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(a)

(b)

(c)

forcerent of R&D activities, review of the present pro-
duction system and increase of marketing infrastructure
would constitute the integral parts of the progranm,

Approsach

The integral master plan of the approach is described as
follows. .

RE&D

i) lncrease R&D manpower.
ii) Reinforcement of testing and R&D facilities.
iii) Specialized training for R&D personnels to in-
crease design capability.
iv) Extensive analysis of competitor’s products.
v) Marketing research to determine business prospectis
other than tractors.

Production

i) Facility renovation ‘and augmentation to increase
' production capacity.
ii) Productivity improvement, quality management with
a systematic approach. '
iti) Cost reduction actions.

Implementation Schedule .
1991/19882 - 1992/1893 - Planning of a new plant

-~ Planning . of the rehabili-
tation of the existing

. : plant
1993/1994 - 1986/1887 investment (Step 1)

1997/1998 - 198872000 Investment (Step 2)

The additional investment (Step-Z) shall be taken up,
after the appraisal of the initial investment (Step 1)_
and sales performance, especially frowm the financial

“analysis viewpoint like profitsbility and return of

investments.
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