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Research on Modularization Design of reconfigurable Machine Tool
B4
(R ILFREAEFRE IR P i # it =& 222069 )

BE: TEMBRRAAMARXTEMANERAANLIRARNS, LRI FEATAMNSETRTEL L. &
S T B PR 6 A S AT 7 i AT T ARG, BT T AR BT AR AR 6 B AL K 3
Mk T RMTENMAREMNZFIRBEHE AL, QRYET TEMMAGER BRI ESE, BHRET
TEHMKLE ERBALH RS

. W EE R 0T BRI B LiE T BARER

ZHAOD Zhong-min
(DonggangCollege, HuaihailnstituteofTechnology, Lianyungang, 222069, Chain)

Abstract: Reconfigurable machine tools (BRMT) are a promising technology for furuer machining systems,

since they can not only provide customized solutions to the operation repuirements.but also are cost—effective
and very responsive to the changes of operation repuirements. Modularnzed design of machine tools is a key
enabling technology to the modular design methodology of BMT. Discussed difficult point of the key technology
of realization of the modularization designs of reconstructed machine tool .Draft the modularization design con-
ception of reconstructed machine tool indirectly, and finally several suggestions for developing re—configurable
machine tool in China are presented.

Keywords: reconfigurable manufacturing system; reconstructed machine tool ; modulanzation design; require-

ment of technology
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fEmiE s High Quality Produets
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& mmfE 4T High Quality Products
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HEMEE (/) 0.006 mm
fEG e b 5l IE (B) g

B 5
TEE R (HiExEE) 1000 1000 mm
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China signs first FTA
PESXIEZEREITSE
—1THHAZHE

China and New Zealand signed  a

(FTA) : the first FTA Chi-

na has ever signed with a developed country.

recently

“Free Trade Agreement”

The agreement will become eflective as of Octo-
ber 1,2008. In the agreement. New Zealand promises
to abolish tanff on all produects imported from China
bhetore January 1, 2016 in terms of goods trade, of
which, some 63.6% of China-made products will be-
gin to enjoy zero tariffs from the day the agreement
takes effect; while China promises to abolish tariffs
on 972% of the imported  from  New
Zealand beftore Januvary 11,2019, of which 24.3% will

enjoy zero lariff from the day the agreement takes ef-

products

feet.

For service trade., New Zealand has made
promises higher than the WTO commitment to China
in 16 sub-sectors of the four sectors of commerce,
construction, education and environment; while China
has made promises higher than the WTO commitment
to New Zealand in 15 sub-sectors of the four sectors
of commerce, environment, sports and recreation and
transportation.

The two sides promise to further facilitate ex-
change of persomnel: New Zealand will offer 800
work permits for traditional Chinese medicine doctors,
Chinese cuisine chels, Chinese teachers, Wusu teach-
ers and Chinese tourist guides, and will grant work
licenses to at least 1,000 Chinese of 20 professions
including lathe operator, welder., computer engineer,
and aunditor in New Zealand.

The agreement has made elear stipulations on
promotion and protection of investment, and has es-
tablished an effective mechanism for resolving dis-
putes concerning investment. Moreover, the agreement
has made systematie  arrangement for  Sino-New
Zealand cooperation in the fields of Customs, Customs
examination and quarantine, and intellectual property
rights.

It is learned that the bilateral trade volume of

soods between China and New Zealand was about US

$3.7 billion in 2007, up 26% vyear on year. China is
the third largest trading partner, the fourth largest
export destination and the second largest import
source of New Zealand. Major products China exports
to New Zealand inelude electronic apparatus and e-
quipment, machinery and equipment, garments, furni-
ture, toys, and steel products. While major products
New Zealand exports to China include dairy products,

timber, paper pulp and other paper products and

wool. ]

China’s total import and export
exceed US$2 trillion in 2007
20074 h E £ i H O &
BRBH2A{ZERT

Since its entry into the World Trade Organisa-
tion (W)

tered a period of rapid development. with the growth

in 2002, China’s foreign trade has en-

maintaining a level of more than 20% for six vyears
mnning. Both the import and export gquadrupled in
the period. According to statistics from the customs,
China’s total import and export reached US$ 2.1738
trillion in 2007, nsing 23.5% year on year, exceed-
ing USE2 trillion for the first time, and achieving a
US 1 tllion increase in three years. O this, the
export was US$1.218 trillion, an increase of 25.7%,
and 1.5 percentage points lower than the growth in
the previous year; and the import was US$955.8 hil-
lion, up 20.8% ., and 0.9 percentage points higher
than 2006, The combined trade surplus was US
$262.2 billion last year. rising 47.7%, and presenting
a net increase of US$84.7 billion.[]

The main features of China’s import and
export trade in 2007
007EPEFHOASEES R

1. Monthly import maintained more than
25% growth for three months running, while
growth of trade surplus slowed down.

Sinee  July last year. China’s monthly export
made year on vyear slowdown, while import sped up.
absolute  secale  of  trade

Although  the

surplus

74
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continued expanding, growth of the surplus slowed
down. Especially in the fourth quarter of last year,
the monthly growth of import exceeded 25% for the
three months running, pulling up the growth by 1.7
percentage points over the growth at the end of the

Under the

combined surplus slowed down from 69.4% in the

third quarter. impact, the growth of
thind quarter to 47.7% in the fourth quarter, dropping

points.  Of this, China’s monthly
export  was US $206.15
2007, nsing 23.4%
including US$114.42 hillion of export, up 21.7%. and

US $100 lallion of monthly

21.7 percentage
import  and billion 1in
December of year on year,
maintaining more than
export for seven successive months; and US$ 91.73
billion of import, up 25.7% ., and maintaining more
than US$90 billion of monthly import for two months
running. The trade surplus in December was US
$22.69 billion, up 8% over the same period of the
previous year, but down 142% from the previous
month.

2. Trade structure was optimised, while
proportion of general trade increased to the level
of processing trade.
import  and veneral  trade

reached US$967.22 billion in 2007, rising 29.19%., 5.6

percentage points higher than the growth of the total

Chinas exporl  In

trade, accounting for 44.5% of the total import and
export of the country, up 1.9 percentage points over
the previous year. (M this, the export was LUSE538.57
billion, up 29.4%. and accounting for 44.2% of the
total export; and the import was US5428.65 hillion,
up 28.79% . and accounting for 44.8 percent of the
total, posing a trade surplus of US $109.92 billion
under the general trade, up US$26.78 billion year on
year.,

With the country’s efforts made in adjustment of
the processing trade poliey, the growth of processing
trade has slowed down remarkably. China’s total
import and export in processing trade rveached US

$986.05 hillion, up

lower than the growth of that of the total, accounting

18.5% . five percentage points

for 45.49% of the total 1mport and export of the
country, down 1.8 percentage points year on year. (Of

this, the export under processing trade was LUS

£617.66 billion, up 21% . and accounting for 50.7%

Economic & Trade Focus
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of the total export of the country; and the import was
USE368.39 billion, up 14.6%, and 38.5% of the total
import. The surplus under processing trade amounted
to USE49.26 billion, increasing US$60.4 billion year
on- year.

3. Foreign-funded companies held a main
position in China’s total import and export, while
non-government enterprises demonstrated stronger
growth than that of state-owned enterprises.

Total 1mport and of foreign-funded

enterprises reached USS 1.254.93 billion. up 21.1%.
and accounting for 57.7% of the total import and
US $695.52
and making up 57.1%

export

export of the country. This included
billion, up 23.4% ,
country’s export; and US$559.41 billion, uwp 18.4%,

and 38.5% of the total impon.

of the

State-owned enterprises made a total import and
amounting to  US $494.53 hillion in 2007,
jumping 18.7% . including US $224 81
export, up 17.5%; and US$269.72 billion of import,

up 19.8% . Non-governmental enterprises

ex port

hillion of

(including
collective, private and other types of companies)

generaled US$8424.37 billion of import and export. up
389 . including export of US $297.68 billion, up
39.2%, and import of US$126.69 billion, up 35.1%,
presenting higher growth and bigger scale of export
than that of State-owned enterprses.

4. The EU further consolidated its position as
China’s biggest trading partner.

The ELU continued oceupying the position as
China’s biggest trading pariner and the largest export
market in 2007, with the leading position further
strengthened.

The bilateral trade between China and the EU
reached US$356.15 hillion, wp 27% ., 12 and 13.1
percentage points higher than the growth of two-way
trade with the United States and Japan in the period.
Of this, China” export to the EU lit US $245.19
billion, up 29.2% ; amd
£110.96 hillion, up 22.4% . posing a trade surplus of
US$134.23 hbillion.

The United States was stll the second largesi

import from the ELU, US

trading partner of China i 2007 with the hilateral
trade of US$302.08 billion, up 15%. including export
to the United States of USE232.7 billion, up 14.4%:;

WMEM 5552008 £10H8
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and import from the United States, US§ 69.38 hillion,
up 17.2%, with the trade suplus of US§ 16332
billion.

Japan continued to be the third largest trading
partner of China and the biggest source of import for
China, with the bilateral trade reaching US §236.02
billion, up 13.9% . including US $102.07 hillion of
and US$133.95 billion of
import from Japan, up 15.8% ,
deficit of US$31.88 billion.

At the same time. China’s mainland’s trade with
ASEAN, Hong Kong, South
exceeded US 5100 billion in 2007 to
£202.55 hillion., US£197.25 billion, USE159.9 hillion
and US$124.48 billion, up 25.9%, 18.8%. 19.1% and

15.4%, respectively.

export to Japan, up 11.4%:;

presenting a trade

korea and Taiwan

reach LS

(See the tollowing table)

China’s import and export with main
trading partners in 2007:

Value (US100 million)
Country/Region
Imp&Exp Export Import Imp&Exp Export Import

Y-o0-y growth (%)

EL 35615 24519 1196 270 292 224
USA 30208 2327.0 6038 15.0 14.4 179
Japan 23602 10207 13395 139 114 158
ASE AN 20255 9418 10837 259 321 210
HK 19725 18443 1282 18.8 18.8 180
Sounth Korea 15990 5614 10376 191 26.1 156
Tarwan China 12448 236 10102 154 13:1 16.0
Russiy 481.7 2849 1958 44.3 799 121
Australia 438.5 1799 2585 33.1 32.1 338
Tl i iR6.5 2402 1463 55.5 647 424

5. Major foreign trade provinces such as
Guangdong, Jiangsu and Shanghai reported rapid
increases in both import and export.

Guangdong, Jiangsu and Shanghai recorded more
than 20% growth in foreign trade, of which Guang-

dong made US$634.07 billion of total import and ex-

port last year, up 20.3% . accounting for 29.2% of

the total import and export of the country, and rank-
ing first in the whole country. The import and export
of Jiangsu and Shanghai reached US$349.56 billion
and US$282.91 billion, jumping 23.1% and 24.3% .
and accounting for 16.19% and 13% of the national
total, respectively. The two placed second and third

in import and export value in the country. Total im-

port and export of the three regions reached US

$1.266.54
58.3% of the total of the country.

billion last year., which accounted for

6. Export of mechanical and electronic prod-
ucts took the lion’s share in export, while export
of traditional bulk commodities maintained the
momentum of sound growth.

In 2007, the export of mechanical and electronic
porducts hit USE701.17 billion, up 27.6% year on
year, and accounting for 57.6% of the eountry’s total
export, up 0.9 percentage points over the previous
vear. Of this, the expot of electric appliances and
electronic products was US$300.34 billion, up 32%;
and export of machinery and equipment was US
$228.6 billion, up 22.5%. Export of high-tech prod-
ucts  (mixed with mechanical and electronie prod-
ucts) was USE 34783 billion, up 23.6%.

For traditional bulk commodities, export of gar-
ments and appendix reached US$115.07 billion, up
20.9% ,

srowth of the previous year; that of textile yarn, fah-

rnes and  products, US 556.1

and down eight percentage points form the

billion, up 15% . and
US$25.31
billion, up 16% . up 1.5 percentage points; that of
furniture and its parts, US$ 22,15 hillion, wup
29.3% ;  that of plastic products, US% 1448 hillion,
up 8.8%: and suitcase and handbag, USH10.82 bil-
lion, up 24.3%.

At the same time, China’s export of steel prod-
ucts reached 62.65 million tons o 2007, up 45.8%.

but down 63.8 percentage points from the previous

down 3.7 percentage points; that of shoes,

year, including 4.78 million tons export in December,
down 13.9% year on year. The export of oil products
was 15.5]1 million tons, up 25.6% ; and export of
crude oil 3.89 million tons., down 38.7%.

7. Import of primary goods increased swiftly
and import of mechanical and electronic products
was in steady growth.

In 2007, China’s import of primary goods was
US$24298 hillion, up 29.89% . accounting for 25.4%
of the total import of the country, and up L8 per-
centage points year on year. Of this, import of crude
oil was 160 pullion tons, up 12.4% :; import of oil
products, 33.80 million tons, down 7.1%: and import

of soybean, 3082 million tons, wp 9.2%. Import of

76
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iron ore was 383 million tons, up 71.4%; that of
copper ore and ore concentrate, 4.52 million tons, up
25%; and coal, 51.02 million tons, up 33.9%.
China’s import of industrial products reached US
$712.84 bilhon in 2007, up 18%, and accounting for
74.6% of the total import of the country. Included
was US $49898 billion of mechanic and electronic
products, up 16.7%, down 54 percentage poinits year

on year. Of this, import of motor vehicles was

313,000, up 37.9% . Meanwhile, import of primary-
formed plasties was 1897 million tons, wp 5%: im-
port ol untorged copper and copper materials reached
2.78 million tons, up 34.8%: that of steel products,
16.87 million tons, down 8.8%: and that of alumina,
5.12 million tons, down 25.9%,

In 2007, China maintained a sound momentum
of growth in foreign trade. The state adopted a series
of measures including export tanff levies, and export
rebate reduction to tighten control over exports of
products which are energy guzelers, pollution makers
and resource based in order to further optimise the
export commodity structure, and reduce trade frietion,
prevent excess imbalance of foreign trade, and make
rational protection and utilisation of domestic environ-
ment and resources. At the same time, it took mea-
sures to encourage import ineluding lowering tempo-
rary import duties rate, and abolishing automatic 1m-
port license management. All this  helped slowed
down the growth of export, and speed up import. The
expansion lrend of the trade surplus was put under
effective control, and the regulatory policies achieved
effects.

Looking forward to the foreign trade situation in
2008, China’s import and export will face more un-
cerfainties, mainly including: Firstly, the impact of
the subprime mortgage erisis in the United States,
which will exert direct impact on the consumers con-
fidence, likely to trigger a slowdown in the glohal e-
conomic growth, and the insufficient demand from
outside the country will put certain  pressure  on
growth of export by Chinese enterprses. Secondly,
the regulatory measures on foreign trade taken by
China will start paying off. China raised the export

duties on products which are energy guzzlers, pollu-

tion makers and resource based by a big margin on

Economic & Trade Focus
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June 1, 2007, and abolished and lowered export re-
bates on 2,831 commaodities as of July 1 last year.
The implementation of these measures will still exert
an impact on exports in the future. Thirdly, apprecia-
tion of RMB will be stepped up. The exchange rate
of HMB against US dollar hit one record afier anoth-
er in 2007. The persistent appreciation of RMB has
made fundamental changes in the external environ-
ment for enterprise operation, and the impact 1s big
especially for enterprises with exports as the main
operation, a high proportion of foreign exchange as-
sets or product prices largely decided by the inter-
national market. The operation environment for
labour-intensive and low-profit sectors such as elec-
tronics, textiles and machinery will turn and start to
deteriorate. Fourthly, the pressure from costs 1s grow-
ing. Stimulated by the price rises of energy and re-
source-based products including petroleum and  iron
ore, the operation costs of export enterprises is rising,
which has affected the competitiveness of products.
Based on the abovementioned factors, the growing

momentum in import and export in 2008 will contin-

ue, with the total import and
reach US$2.5 trillion, rising about 15%.[]

export expected Lo

Airbus,Hafei to jointly construct aircraft
spare parts production centre

EESRTCEEETCNFHERE PO

Airbus China and Hafei Group recently signed at
the Farnborough International Aviation Exhibition in
Britain a framework contract on establishing a joint

Harbin,

Heilongjiang Provinee to produce compound materials

venture 1n capital of Northeast China’s
aircraft spare parts.

According to  the contract, the JV compound
malerials aircraft spare parts production centre will
complete construction in early 2009 Jand Halei Group
will hold an 80% share of the joint venture; and
Airbus China,20%.

The centre will produce spare parts for Airbus

A320

industrialisation and bateh

series  aireraft, and will participate in  the
production of the work

package for the Airbus A3S0XWB aireraft. Production
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at the centre will be according to the standards and
technical requirements set by Airbus Company.

It is learned that six Chinese aviation enterprises
have been directly involved in the cooperation for the
production of spare parts for Airbus  amerafl,
including wing parts ,emergency door and maintenance
kit. The

China“s aviation industry will reach USE200million by

2010; and USE450 million by 2015.[1

conperation  value between Airbus  and

Wind power industry to see sustainable
fast development

REMEFLFFERER R

At the 5" Asian Wind Energy Conference and

Wind Energy Equipment Expo held

International
recently in Beijing, 67% of the 270 participating
enterprises came from abroad, and the exhibits cover
the whole wind power industrial chain including wind
power generators,power fransmission equipment, parts
and components, and lubricants,

Global wind power enterprises are well grounded to
pay imporiance to the Chinese market as wind power
as a clean recyclable energy is becoming a topic of
great concern all over the world. China boasts rich
wind power resources. According to results of the
thinl nationwide survey of wind energy resources
organised by China Meteorological Burean, China has
total exploitable wind energy reserve of about 4.35
billion kW ,of which, 600 million to one hillion kW
[00million to 200 million kW are

offshore adding up to a total of 700 million o 1.2

are onland ,and

bilion kW. According to estimation by the Chinese

government, if  properly developed,the total wind
power output capacity could reach 250 billion watts
in China’s eoastal areas and 750 billion watts on its
offshore islands.

For investors,China’s wind power market is a very
lucrative market for which, more and more investors,
for example ,such international wind power giants as
Vestas of Denmark , GE

Gamesa of Spain,are stepping in.

Energy of the U5 and
Vestas, as the
world’s  largest wind power producer, has =0 far

installed 1,121 wind turbogenerators in China with a

total installed capacity of 843MW. It 1s the foreign
wind power company taking the largest market share
in China,
While international wind power giants are expanding
rapidly in China ,some local wind power enterprises
are emerging quickly. Among the local leaders 1s
Xinjiang —based Jinfeng Technology, which takes a
share of 339% in the domestic market, compared with
Vestas with a 24% share, Gamesa with 17% and GE
Energy with 13%.

Wind power is still an emerging industry with
orientation in  China,in  which low

strong  policy

loealisation  degree  and  backwardness  of related
technology are the main restraints. However, with the
support of state poliey and establishment of foreign -
funded factories, the R&D ecapacity of the local wind
power  enterprises s expanding quickly, the
localisation rate of equipment is rising and the local
competitiveness is improving.

China’s wind power industry has been developing
al an amazing speed in recent vears, lopping 50%
since 2004 and exceeding 100% in 2006 and 2007,
the highest growth globally. In August last year,
China released its mid -to long term development
programme  for renewable energy, under which the
nation’s wind power capacity will reach 5 million kW
by 2010 and 30 million kW by 2020. In faet,
China’s wind power capacity already hit 5.9 million
kW by the end of 2007, ranking the fifth in the
world and over fulfilling its goal by 2010 by neardy
209%. According to an official from the 5State Energy
Leading Group, the nations wind power capacity will
exceed 10 million kW by the end of this year and
20 million kW two years later. Accordingly,China
worlds  top  wind

will  soon  rise to  the power

Waorld

Observation Institute also predicted in a recent report

producer. International studies organisation

that China will become a leader of the

slobal

renewable energy field in the coming few years.[]

Overseas investments flow faster into
tertiary industry in Shanghai
LB E == l5| 340 FE NiE

78
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According to Shanghai Municipal Commission of
Economie Relations and Trade, in the first quarter of
this vyear,the city, for the first time, wilnessed a
scenario where  overseas investment in the tertiary
industry exceeded 70% of the total investment in the
sectors. Overseas investment in modern service sectors
like finance and logistics surged 9 times over that of
the same period last year. Shanghai has achieved a
giant step forward in transforming itself from a heavy
industry powerhouse to a eity that serves as an
international economic, finance, trade and Shipping
centre.

In the first three months of the year,Shanghai
approved 861 overseas —funded projects,attracting US
$£3.772 hilion in contractual overseas investment,a

jump of 18.8%

actually put in place, at more thanUS$2.2 hillion,

year —on —year;overseas mmvestment

rose over 0% year —on —year. Overseas investments
concentrate in finanecial services, wholesale and retail
services ,and newly approved major projects mainly
involve transport ,warehousing,postal services, leasing,
commercial  services  and  real estate.  Overseas
investments accounted for as high as 71.2% of total
investment in  Shanghai’s  tertiary  industry. Many
overseas —funded pmjects cater to  service —oriented
urban funetions.

hime , investment  in

At the same Overseas

Shanghai’s  manufactuning sectors  has shown a
downtum trend line; in 2000,overseas funding in the
accounted for 76% of total

manufacturing sectors

investment, but the rate dropped to 74.4% in 2001
and 64.80: in 2002, In 2003 ,the number of overseas
funded pmjects in the tertiary sectors exceeded 50%

of total overseas-—invested ones for the first time. In

2005,

tertiary sectors surpassed 50%of the total for the first

the amount of overseas investment in the
time.

In the first quarter of the year, total overseas
contractual investment project approved by Shanghai's
financial services stood at US 5200 million. Among
them, Nissin Leasing (China) Co., Ltl increased its
Ls £103
Leasing ,US  $66.561 Longgong
(Shanghai) Machinery Co., Ltd., US$%13 million. In

addition, investment firms that act as the "brains" of

investment  to million; International Far

Fastern million

Economic & Trade Focus

ZHEN

regional headquarters have also sped up their pace of
entering Shanghai. In the first gquarter, the number of
such headquarters established in Shanghai stood at

13. At the end of March,612

headquarters had opened shop n Shanghai, ineluding

overseas  fimms”
191 regional headquarters, 170 investment firms and
251 research and development centres.

At the end of March, the number of overseas -
funded projects in Shanghai reached 49,614, posting
Us8133.176 billion in overseas contractual investment
and USS768 billion in actual investment.Cumulatively,
the number of overseas —funded projects in Shanghai
aecounted for 7.7% of China's total; overseas funding
in Shanghai,about 10% ,a rate way higher than the

national average.[ ]

Largest Italian—invested project
in China signed
BEXAEEREABATNBEEY

A high-precision steel product base bwmlt by the
ltalian company Marcegaglia Group with Euros 1428
million has officially settled in Guangling Industry
Park of Yangzhou City,East China’s Jiangsu Province.
It is the largest foreign—tunded project registered in
Yangzhou City so far and also the largest project
invested in by Italy in China.

Marcegaglia Group i1s a family industrial enterprise
group specialised in high—precision welded tubes and
cold —drawn tubes. With steel product output
exceeding five million ton and output value reaching
Euros 4 billion last year, it has oceupied more than

of the

production base in Yangzhou Guangling Industry Park

55 percent European market. The new
15 its 48~ production base.

The project that has been signed at present has a
registered capital of Eurosl42.8 million and covers an
area  of 714,000 square mainly
produce 250,000 tons of welded 120,000

tons of cold —drawn tubes, 60,000 tons of stainless

metres, It will

tubes,

steel tubes and 16,000 tons of cold traps annually,
and it 1s predicted to generate sales revenue of

Euros 450 million a year.[]
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The research on the safety risk of TCP/IP-based
net in automatic production

(Jining Voecational And Technical College, Shandong Jining, 272037)
ZONG Cun-yuan

Abstract; TCP/IP is the most efficient and reliable method to transter data and controlling information

between host computers in automatic production envimnment. Some ways alfecting the safety problem in

TCPA/IP -based network production automation is discussed in this article and the ways can be adopted to

optimize the net safety,

Key words: TCP/1P, automatic network, CIMS,
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Study on the application and technology of guick—point grinding

kA kA M IEBER F KA
(R FMHEIES aSHLFER, o, 110004)

Xiu Shichao Cai Guangqi Gong Yadong Li Changhe

School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110004,
China.
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P, L THhESEN MR Mg, SR 50, B anefE T —Axs 828, 2
AL A ARG T B A B R BN A, IR TR T A — A T H A
SAMBEABOHREEN ML, AR E TAILGHEFREAFALH ELAS, LA T LRLAHR
Ay & L

Segial: RS BEEH] . & E ] MEM T B CBN

Abstract: Quick—point grinding is a new type of ultra—high speed grinding technology that has integrated
ultra—high speed grinding, thin super abrasive wheel and CNC tuming technologies, and has many excellent
performances in grnding shafts process. The technical characteristic and the machining mechanism of the tech-
nigque were analyzed deeply. It i1s shown that the point grinding zone and wear mechanism of the grinding
wheel are different from conventional cylindrical grnding. Based on the study on the ulira-high strain rate in
the contact layer, the process can be used to machine some difficult—to-grinding matenals with high machining
quality. Some kinds of complex round surfaces can be machined by controlling the point—grinding angle in CNC
quick—point grinding. In addibion, the green manufacturing propery of the process was discussed. Furthermore ,
the key research issues on quick-point grinding and its importance were presented.

Key words: quick-point grinding; ultra~high speed grinding; difficult-to—grinding materials; CBN
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Lean production and management (Part 9):

Lean supply and design for manufacturability
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SPC Y B2 o #r . TRIZ &5 ADT gy®iR -5 HOR 5
F00] LLAE P 48 R 0 SR 3 B b R A

1. AT #1853 RAiE it
DFM &5 DFMA J& M\ 20 fit 22 50 48 {8 5 iF 95 5 52
BT ] R A ES A 0 e Y ik BEE
A 1 A R LB AR 00 R At Y R A
B SE Eny st S &, HB sy st
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15 52 A0 0y o B N S B 2 W O TR R R AL A 8 B
tF, B—kCaw ZzMNHMAHEZRENTETS
BPF-m iR B 5

DFM 1y o5 % 15 3 J& Design for manufacturabili-
ty, design for manufacture or design for manufac-
luring A2 30 455, DEMA #4205 3 I 30t Design for
manufacturing and assembly, )45 %5 DFM&A
EAIREIAWE CE&E R A R it
(Design for produeibility at high produectivity)™,  Ff
VAR E R 76 & 2 e A T iy o] ] P i
1 I o= e EA i S N AT B o T = LT
BT e Sl i T I S - A = B
LTVRE T P AT 2 S 105 B L v o e B |
il S e A BEIE ", 0 CPRIE T A it
IR R B B T I LR g A

2002 4 APICS 3¢ 3] il i PE it DEM S, fay fk
TR, e AR, RAECHE P g B R R A
HE A~ o [A By, 0] G i S 0] % B O DFMA (B
DFM&A) 5 S0, — B ELEE MO &5 o 352 3 Br BO
Fl 1, ) i 5 e WO S AT P e RO

B ) A ol B A S B E R, il T 1Y =
KRB ZER 5Pk FF & b Y 4% A T
AR ST A (e E o LS Bl R AN i B R i B
U3¢ i AT 3 T B P B B AT PR R Ay HE ) (R
Fadfied, BRI REMFE) . B, bRl
Yy e P RER] (BRAe m2 P 03 ) AV 57 a8 1F e H 50 ke .
Hig, KREERIEM, FHredpyid b M
T AR R R i RAe S A T RS
Al M S R f R . WY, 7EAS R Y
mpbrB e R M T, BE Q S €y
a5/ TG, )i B S Y S B e A S — i T-
Q-C Z [a] i o % 1 A A ol B B B2 i e 0 [a] 8L .
Qe A — BT b BRI T Al e A ) R B
b 5 MRS AT, AE IR —E B A Q 55 B R AR CAY
e P, W T Ry FIE6FEE T, Y2 EmE
SR C R A T B i R B 1 & Al
W PE BE B &k ) =4 e fH W] e b By Aok le B, Bl
QB A AT £ 5 TEAH [ B e S R 5 A
Pl S Bl e, A C O o TR Y
FEE A . N, 4ol 0 iz B B o0 oy i 7 of
T R G HE TQC X —oF 5. Hog, WARK
7 B & ay a1 oot DFM i a] ] d S % B0 T
DFMA my e ak, 4ok 2 ok db B TOC — 2 Z 81

#HE Seminar

AIE, IR AT ay Iy A A e DL Ty
ME L, AR A A S O S o VR R Y T EAE

MO1750 4 — B Tl ¥ ar By 256 4, iEil
Lyl i Mo —F 4, BT S — ey
AT TR, UMW B s ay sk e
ERCEAEW . Ligif kg | 70%~80%d [y i i 4
A T0%~85% 40 = dh A~ (Suh, 1990); 2.4 ifEr
B Ay ik ofi b i i PR B e RSP/ R el i i1 &5 %
A B L R O E FERTFL A E AT 3 kil | %=
fic L5 MR %5 [o] B8 AY i 1 F 2 5 A P I 5 e B I % 0 1Y
W fe S0 (5 o B L, AN ol 2000 HOF 17 TR
Ay, &S TEEEs, ERERA
il it 5 T g mE 0% (A A, S pe ST G BT MR A e TQC
A G TQC Bl g8 — (R, T iy ol il i 5
0] 2 Fe A TE Rk o A = o 5 (Rl A< R S0 T ik ) .

2. DFM 5 DFMA Exigit SHliER B o Bk
ST AR ST T EREE

feaifl AN = KA R, iS5l (3%
Bl) rd, ZESHFaiitaley ik, s
LEEERZ WA, EAMEEMCH TEYY
APPSR R TRER R N TR, S
el SAN, GlFHh A, 58557, T
THHEM S (. L85 T8
A5 a5%) 56450, ¥RE, BRiEity
2 S~ 1O 1) O T = 0 < el 1 I S I SR
ME UL TG B S 22 3 A b it 03, TP AR Rl
SEATAT AT ok . M, A ANEN: Eal R
Hfp 5SS MET, RECPST, TRIZ, ADT,
Taguchi 3%, LP. &5 “60 " MESZEN LM RS
HfehthR S —-meEE, ErfasEES e
b B TS ER Ay b Bl s ZEEH Y bR HC BT hET
AR EAT AR S Z m 0y i e <Ll
MR Eh DB S AL A A ol S fk AU H
DFM Y5 DFMA g2 3 F i TR M E . it S il
i 28 B A B A A S it R S 0 ik 0y ol Sl .

3. DFMATLLEm - migit AL A

G. Boothroyd 28 A BRI B 1 3l Hh #2358 DFM &
mrrmiir S AR AR . MWIE A m, TEEE
it Boh TR © DFM/DFMA [y it 2R 5 n] fe
{ifi /= 0 HE S Bt B BE Ay B W EE £, (B il F AT E
EE ] it 5 2% O A B R N R] R n] {dE A 5 0k A H 3RHIE
(£ [T 8 B SO o o T L 3 D
M RAHES, MMTESE EE A ESS 580 b
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it 5 AR, B, B it S g i
A5 0 TR B 2 E A R A YRR O e T

Hmﬁk?ﬁ 5 i T A B A B9 R 46 . 1990 9 L
P Ingersoll -Rand 2% o] (1 52 ) 2 DLk £
BT T BT Bras il DFM o A0y #l 45 o i 4 nl 5 »F'Uﬂﬁ
y il H A2 i DFM j'L‘riH‘ P& i
BB FF At a] BJH M 2 5E R S8 1 4F . fr — %
B e B i Ly Rl By IR AT TR R R s,
He 4 0L 5 1% & A 1 %GR 1 & B w1 75% ﬁ-Ik
“RE R OB TR 4T%, 3% ECAY T R0
b f T4.8% , BT R wEL  64.8% . [HE, M
it a R EErE L s BRI DFM R L &
LA A oll 2t A7 7= ol T A iy 0 2R B

Bauer

Boothroyd Devohurst 43

4. DFM gy B x5 2

SR IDEMIG 1
= BT ] ¥
f
FEA || B o LRI
prM || @it | HART Rt
f
it it s (IS
DFMF | L S L LR
. . FIDEMUS {11 ,
i IR 5

5 4 #]H DEM i3 i+ 38 A 5y 7™ dn it 5 07 % J5 0 ey 5
1 (Boothroyd., 1994)

DFM 2 TR BRSOy BRI . M — it &
KA LR ES, AMTMELTF A& g% DFM
(A 35

- B AR DFM (pre-DFM) . 0 4 By if if #2468
A 2 il i el R tf’fﬁﬁmﬂ“ﬂﬁ’f‘fﬂ@m: ik i Ik
%ﬁ’rﬁ“ (1) fmnfef i & DEM 8k MIEEHTY

PLESHBTHBT B (2) o R DEM A it 22Kk 7

- W EPA DFM (in-process DFM) & X — Fii
BrEisRmuh = h i i TS 38 AR (3) Qo] fRiE ik
| DFM gy 2K 7

~ HEGHY DEM (post-DFM ). s fif e i 3% 5

Wit B ﬁ_AWﬁM&uH ﬁﬁjﬁﬁmm
B B 0 fUF 9 2 R D OCHE Y o s T 2 i s

“EERI T EMT, EEER Ennll'.lm}fd 15 HA s 0Bl 97
IR H “H”’ -l Bl B A ) R R A R R R R Y
B, & = . 5 A R Al PR Y R Y

12 20 LA ey, R 2 B0 ol iy Ml RS SR,
ARA AR T

o] il i PE it SE M (The design for manu-
facturability thorem)

1985 4F Suh X QUer 40 i ol 56 AT ) s &G
SR AEEE, KEAETHTTWNMEH RN
Bt dFThaE Bk | it S Homa B S R0y
75 T 1 B 300 R P R O AT 2 B BT R B % A
Prel =M. 5z, LAtk it A
TR, SR R CEMESETRET
SRR 1 1T & S e S ok o i (e i S |11
LK 0 i AR B L (Rl R, Suh b R T AR
A BB 4 A2 S i A 2 S A Y G R, A E
MNEEEFERN PR ER, S/ s, fn,
a8 — &t E “EFHFmEaRL", W
-ﬁvﬁfm?ﬁﬁwfﬁﬂﬂﬂlﬁﬁ|h'J_FIﬁ—FJi1’EFﬂJ1_H-J!:, ik
] {1 i e (A Oy S Tyl b 2 50 F S G i O 52 g
REE i, Ay DFM aYiit S MR T Ui

] il it e ] Rk A 1 REE P
np il Y, PR an BT RE [A] MR B AT
WEE [B], MIEEEmRET [A] [B] &N iEEX
ﬁ’-JEFEE BHFE L= ABE, mMENZFAREHR

— e, 2—EEEFEN, £ (Al [B]
= [A] [B] = 1HEPAIEN— TRz,
SRR A RO TR R R L
] il P Y

i B — it e i, B T B T i
B, HRamRZRIE [A]l. [B] 5 [A] [B] #f
o ) R PR R, R OB — e R
5 2, 7T o0 B A G0 Y TR 200 i R T S Ay By
R, b LM;JHir:HLI:fHJ':"s FR—DP—PV 1728 fin 5
BEAZM Gyt R . M8, MR s

By g (4) R (S B !ﬁiﬁlf-'—jﬁﬁ']mﬁ*]iﬁﬁ 25 BN AT Bl T8 B a1 A T W A2 B 1 AR i
fl? A(S) MfeHE A2 T O B AY S R B X BLAT i Ry sz 05, )RR AIE 28 BLE A2 51 A
g G AT R T A o] AT Y A DRTY i B S 1 A5 < o ] B T
At b 4 8] Y S — - ], 1985 4R Sub [FR] = (A} [DP] (1
fAfe 4 PP A ), 30 A 4 B AR O B IE b mY T o i [DP] = (B} [PV] (2)
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[FR] = 1Al (Bl [PV]= ICI [PV] (3)
AxH, G = A 1B (4)
A} =A (5)
Bl =B (6)
Gl = AL B =2 1A By (7)

[FR] =X A} DP=3, {C.} PV=3E, (A B, PV, (8)
i ] ) A E BEAY Bk, fn R oA B4R
[Agl . {Bal Y5 (G| #EREX MR, 0 BEHA
=EEE, HEENPERA — BRI,
Bl AHRAFMBBOTERERN [A ], mH R
(il i) ®EES [By], N4
Ay By +A: Bs Ay ButAn B
[Cik] = (9)
Ax By +AB.  As BiutAs Bx
Fp ik DFM SR G i ik e A
[Cik] BRI 6 &
11 A =Bl 2=0

Bt i i

%2 Au=B 21=0
%03 A=Bl2=A 21=B21=0

w4 AB=-A B o

%P5 A, B 11=—-A 22 B 21

%1E6 Ay Bi=—AuB 5, HA s By=—A u B 5

o SR E R s AR L A 2, R T A A
[C] BRI, WA=MAEF, FEBEE=
iy # B 0) R R R B B, O TR S Y L A
R 3w R, B R R R T e,
R [A] 5B (Hik) S [B] R4
AR, PIXMAERE. R4 55 a8 ok i
e DEM iR . 0 6 Bl F4&MF 3, bSHAEH
i, SR DEM A% R . Suh Ak G A R R
AR — & F, Wi R it B
i 2 DFM (8K

(2) Mg izit EfRik DFM

BT i w2 E&SE R EFT
b U O VAR 0B E D N e s e I K
F g T 200 45 PR A A W TR (FFk) i T
TR (BH¥ERS. TEHE. BASHAMERMNE
FCPE ol Ay B 2R %) BT MLAE 0V & sl & dT, & WK
= RHE DFM,

1994 % G,
Knight 75t 107 & {E {Produce Design for Manufae-
turing and Assembly) " [bE2a miih B85 Ul p RS

Noothroyd ,

P. Dewhurst 5 W.

H#E Seminar

B oy ks . Wl T2 o BEay e . 2 Ot
L. FLE5Aafb3eBoak L% A FEEC . B R o i B
i fE S 2l . Sl EREEZL, B, B,
e o SLA . B oA g B HE ] B LA CRy Zb BE (.
., A, BRAH, RELHESF), EARES®
il 22 40 B 45 B BT SR IR SR HORE, IR T
CAD-DFMA 2 50y 4 58 FR i |

(3) /il LR P ey DEM

it il il IF AT 0 I — B 0 ] e A [R] B
i o BB B S RS S R R Bk DFM gy s
W M—sieitny b 2B, B Ih 3 DFM
G e S B [ BE S o W (127 S s el (DR (B =5
et s B . HIESEH DFM Y. fefilay FE &

1) $BNE. EikitS W — A bn 8 #
o, BT BTN iR A R R 5E i TOS”
Y fi & 0 T AE B br S olk 55 #0408 AT A el Q-T-
CHIggA ., - EMmaHim,; il QIC/DFM H
b B S B, 0T T S PR BCRR SE 7 e i I L A
Al Sk B

2) R E WA R, E W8 SR STk
. FH] 60 5 BRIE G0 — B ol BT AT D1 T Ay R A
e i - - a0 A 1 T 3 N
BRI S MGHEER, " LSS BLE
ey ik A o B B =150 7 o AR /e 1 Ry i B
T HL/60 B BE L - R R E IE d QSR — R B i [n] R
A 4% 5 sk 0 R il QI fY 4 R B ZE ML A e
By LR MR R, pRAE . A M L E St B S A

3) BiedoEdRfe B B R i 4 s T b SR
o, il i SRR BRI e iy A R RN i S
HERTAE AL AL R SRR LAY S R . WHE S EE AY
REfEE . HARFHEARMENERSWH. HE
it S, Sl DM el S THSEME

4) it 0 B A R A FEAY BT BB . R R RP
FF T B P i 5 R &5 ob Y LR B L0 H R G A 1
B E AT ) . BAGRE Pl BT S — RS
2 FTY, Jf3 b E m i & .

5) &R WS e o B AR O B RO o B R e
JHEEEC, TRl R i ] SRR R R

6) A Y, AR R AT 2z w6l
MFHITEE L, ABFIRA CERE, B
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At i . I IR AT AT LA KO, AN
$E 7 DEM (3 7K -0 Al 88 4 1 olle 537K -

70 TR AT 4k P R R e T TPM BER
A7 R R, PR R AR ok 3 6 S il AT SE R AR, o b 4R AL
A% B4 2R AR RREYT .

B8) AT “BLA AL ariE M, i s YiE
F A i eh BL i S5 22 sh #5 e Eh 1 R R TR TAE R
. TEFaiE Sl @20 S e el 5.
R, B8, 2o E A AERRESERMES ST
fr - B A il e fk .

9) H 4R B b DFM Ay s i il B R L B,
RIS RAE N Cp, Ll BiENHEEC, 5 60
T LSS G DL T S A DFM a3, HIRR .

- # C<2.0, WA T 2K 2 E s R AT 80k
A, DMIR % WOH P AR, R fEE R EE A

- # C< 2.0, Bl e T 20K EA R Rk,
MRz e e TAGE, #7F Cp |, ol ol o

Feiat, sl Ae fi m R o 3k S T e R el
ik, ¥TREFE

- # C, =20, Wi Cu<l.5mF, IiZH Ao
KAyl fe, B PR S MRE RS, Wi
AUEEE AR SR TR EENE R, Rk Cmk=2.0;

- #HC, =20, MC, =150, HHZLEE
HE % il DFM SRy, BB b F T 45 i bRy,
Rz sl B C, 5 C M C B,

Ly DFX #oR 4 Riiigil (DFQ, de-
sibn for quality) Y5 {8 uk i 5 i (DFS,
for service) B {HIERCEH (B 78H LX) 84 it
(DFC, design for configuration) , DFQ g 2R, —
i I A A 00 S R S % A Y B AR T 3
Wi o T a4 o S B ok S fR Y i i ik . DFS
i, M EAHF SR, BdHmME e RS
pyiit k. O

design
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B2 SEdES NI

Optimized eroding and grinding

Ll i ey LR GG PCB 7] H, T8 Bl TS b i
TR T, X B R A 6] L 2 0 AHES & 0 T RE
o] {0k ik I AR 5 09 T 5 4 e

HE, R R R R, PCD J] HEREEE
M, fECE A B TR v T dn SRR A BIAR &
AR PR AE Y 3G, WOEER I T A ITRE, L
22 68 S ol o b D L D KT RO R L X T
P A N BE P T Bl AR, B G0 R i T
MROL Tl 0y & S80S+ Ewag 2 6l i —
Adh rIEaEMSERE ST T TZ . BLHAR
T 0.003mm B B 5% f5 B, 200K 2 58 0] BLig 2
i % 5 5 1L o] ol e 2R

F o J1 H o i B o R gt i ay g AR, BE
FLEeE 18] o 2 309% Ay . SIS T A M, Ewag A9
Ewamatic line g9 8 #f iy [E] =458 7 30%, LT
THE_GULE EERREmimsanmE. & F A
PRERRE—-GOER, MWl r G, m
H B sl i s 47 A L 2l e Z=4F (8 1),

B, fF Ewamatic line §LH B0 T ¢F#E47 14 Bt
BT . B B T R PCD 7 LB R B
FetE U E) A b, HOO e 4 R B 20 08 0.03mm, fi
g B PCD RS TR B, B MMRE, K m
5 1 0k B B0 A3 R D & S e R A o R Y
0.0003mm .

EgmNEEET

PCD J% Bl & — #p fe i 69 i T of 8 . Ewag 1y
* B
v B AT B A B T PCD B FP 28, B (A B R a9,
o —we e [N 5 e R e 0 5 BE . Ol 1 E R B EI R
[, Ewamatic line §L < EBC & 5 K0 4% . FH 22 58 WUk
il b e i O T 0F RS H S el iy A R R R T LA
Bhp NG BlEm Ra . M fe s #8— T la 5 i
e, Hi RS Ash PRt . Mk, A
2 U SR e R € 7o EO 7| Y7 ST I = R S B
HEHE, BEEELNES. 28, ek
PR ah it B, e B B I B

Vi F R 1) a2 A2 B b Fe mAS ML P A (IPR)
Ay g2 SR A O IPR R4, HEE 150 mm 3|
300mm (Y fR5 ER S 0T LAY . %5 fF Ewamatie line
L EfE HHE R HiEmd s, sWafEER T H
Blpr ohi 29K, IPR F Suhk (0 0056 I 2 (45 58
Fl, FFERGE I ME LS. 7, Ewamatic
line HLH AL ] B FB5 Hi| CBN #54%, H B He . L

Thomas Fischer ( Key Account Manager) 3 .
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Kel-Vita CNC 7 8E = B

Set up for diversity

FRBL A 3E R, Erdb o £ 1OKW fodr — KI5 2R R B T Kellenberger 2> 8] #7 & Kel-Vita B & 0 470

fii+ Kellenberger 4> &) L1 H b 55 By £ 35 #1158 T Y
Kel-Vita LA LS, L F —FEHREK. FEaH
fr e OL A Y B By 2 0 A2 2 R 2 B 0y P S SR AR B
1000mm LA T T AF 0 i TR B 30 BRI 0L S & 1
H B 2 500 mm L) &4 ay K34 (10 kW) BEH
R B e AR R TP AR A R, LR Al
L A [/ 5 2R . BLER Y X Bl R H o W |
a5, NG Ry shEtEGe . I8 E B
TA 5 AR ] A B R B A A R e T HE A P
PR R RS (L),

M1 J'-.L'“|=I|||-r'tg|=: 28 Kel-Vitan CNC F#E R A Th I ¥ T

4 1000 mm, AHEFHw T EiEfeshidn

3F GE-Fanue 310is-A F 408 H 200 & CNC
RE, LU Ea AT, MR AT, R
BB & nl 2 150 S f 2 {7 ) &4, izl ®
AEHEERBERD, LR, B, #le, #1E
fife sl . JF R 2 Fp R P urfsdE . Wy
REFE o B A BRT A B A R AR SE (B 2).

@) S e L~

X L EE s S om 2 sh i BE AR &S &, ol
OLERTE (Mg = o 8 1, S| BE g pp HL & . &
— % 5l & S0 o] {45 2 ) il Ay P B8 A3 20m/ min,
£ 0 A9 i HE K B 10m/min. HL B & Bl E D & A 0
e FE sy, Nk, FLERIS shid A2 & Jh ik

e

—

e

FhrARAn
nrmees
CTase

B 2 &F GE-Fanue 310is-A 28 AHHFEHHECNCRE, 7

LA AR M AT A, B T L

SR Em A SR xR, BG
REFM L, 6 A A R R TR L P ER A 8] 5
H B e {0 A B D 8 AR O S00mm | ff K
B 63m/ss, Th4 10kW, & F A B EE ), T Bk H Bal
feah NES s HF ;S 340 . B B C Shiit v J e de 48t
I — FloAn T o s TR L T P B A R

it A e, $AETR —H 128 &
HHLR S ERA C Oy Ray W g (B # LR
A T B s BLERI 0BT S MR
FAHE AT

Kellenberger 2> &l (9 i3 85 B . &4 7 £ Kel-Vita
HLER o F AP 28 o i B K W] . 2 fh B FC A 8y nif H
Kel-Vita fig A H] P2 fitse AL # . RIEFAYZ 0868 M
nSEErwmikhE. U
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AL e J)

A further step towards modularity

(fE) JOHN GROSSPIETSCH

A Dihal 8 3 T AR L T E T H M $
WSkt —&, EZNEALEEETALE S
S5, BMEEE, ERaW wie LA #

e W 7 A7 K45 Dhhart 47 81 62 77

=1 - - B
I = il T £k
H I = B 94

FEHI| T2 A L 3% i I T 30 4 s 1 3% i G BE
Mk, ERAEE EREHFE T T . Dihant
J& Komet 2 [# 4 ] £ F 4% 1] ( Komet Dihart AG
W 4% e W] 0% 7= ah i b o Dihart By
RENRHA om0k, BEJIEEHH
FrEERI 2R E R, ot s e i fFin 1T/5 1y

Precision Tools) ,

B, MHEESERAEE. NHEBME, 8t 7]
Hilfl i T g mese s 0 Ho. =22 B ana s R B ik,

CIRESTIR SE MRt &2 B {8 i ] 1

(HiE, xR IEMEE R &, A i E
NAHRMAHBELEERMFFFA LN, %
br b, B—FhEL AR E s — 10 e E Ay & F D,
E;lﬁfﬁﬁi—ﬁﬂlf@‘%&ﬁﬂﬁﬁﬂﬁﬁﬁ: miH, fEE T

Rk 7 Heogs e e dony A8 Bk PR T T HoaY #ET IX

Komet Dihart ) 7] # 0 7] R 82950 3 AR o 17 L A
AR IMEFE. h FHRREMEMREEEDR K
TTREDRTA 2 E e o o U0 = (= A = 1 v S ) M
REEEHR R AR, 24, ol 54k T] Hakal g i
{5 FH 7 R 6 B 0 rb A R LT Y R ny R O ] A
TV HB P A 0 20 I . ) H 0 s fy o] o 40 R 5 fr
N ZU1H| 710900 5, At @Iy £ ?ﬁﬁ?ﬂi‘i‘i
—Hoahw LM ER N T EEIN BEAENHE.

CE-S 1 A o I /Y N R

B, B0 By Reamax 53 £ J] ,
— A R, HRHEE.
ARl ] Sk nl DL

Dihant & &5 0] X
A A Tk

BNTIELW TR 2 BE

XM R MR E S F— K8,
B D 3k M HARYE Y, g R T 1 R 2 U1 )6 §E
Moo RXFPEIIAEER TR A AT HUITH T (1)
SR T B g1 AR, BTt R R I A, BT
FEEEHEREST I EEHE. 38, Liek
TE il 3 3k 2 I R, B T R By AR O R
A, Ak, EHEEIM E, C2AdEgm TR

LA, W ORIk 16 K5 B0 B b ok 31 2SR A% Y 1 HI R
B O(E2), oh, B4 Raka] GEal i B )
HAEH .

f
=
a b

B 77 iy @8 75 i 7 F Dulliken #9 Dihart 3
i, WH AEF MM, 7] R oy ok 8 i B35 F a8
FF—-TREEWE . HPRSEEB FHERETFNE
HERg ) (e S e sE Rl . ARAR ) (AR B T A
KESNHEE, xRk ESMEH. KWk, TH
il sy HEdm e Mg T iy, O 8 A& M N2 RY R
e, WA ] R Mg e ey
REMNMAESEZEIIAEE
F P IR 08B Yy 2 fdE AT 3 0T R i B 0D b 1 e
2201 JL
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Bl &£ = L8

3 la

B 3 Ef ,g':- N\ fe g8

R T AR
HE I. o i G & R

i iET TR

A oy
i % F 2} o

A~ H A A s ay R, R T B R RCR RS
B Igt N 22— o T I R P T R R AR
2 B g J) 0 T R R R AT A S R g ) A T
XA I R AWM i FHARNEFE. 7
HASMx A EMRI R, L0 TR LR AT,
(R e E fe 0 Reay AT AR B . RIME R AT ]
Faat R, mAG AR EER T S EHEWN,
Fir o B ) 2 LB AR ] o fe £ 0 [ P2 5 i 22
fit . VE U, FEAR AR . s, R
PR R B AT R T R BRI ¢, DR A R
ol b R .

S b (T H 22 % W], M AT R 0T RS = B

cukling tools
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Flexibility for demanding applications
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