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Safety design of industrial machinery

[B8E]
ARAF 4 Alfred Neudoerfer

(BEEFITERE]
PEARAE FERR 1 5308 5= (RAT)
(BEEXENRUVERBR]

The aim of the lecture is to learn the safety design of industrial machinery based on international safety
standards.

EIFR 2 BRI | PESEM SR L BITREH T DR AT 5
(BEX—7—F]

Industrial machine, safety design, international standard

(BEABRUVEBES K]

In the recent movement of global standardisation for safety management systems and of requirements the
EC-Countries for safety supply of machinery, the Japanese industry
strongly demands professionally educated safety engineers.

AR DR B A b AT DO EBHEHEL 20 CNCECH [FAH0 Z 2RO BOR OB IC L b2
VARSI L THE SN LSBT E M EEL TS, KRR TIE, TR D720
LT OB BIZOWTRHACER T D,

(RXHE]

1) Design errors and accidents

2) Working system: principle, examples

3) Dangerous situations, risks, risks—assessment

4) Hazard points, hazard places and dangerous situations at machines
5) Design methods against stochastic risks

6) Direct safety methods against deterministic risks

7) Methods of indirect safety technology

8) Safety guards, protective barriers, distance guards

9) Sensitive safety devices

10) Safety guards: Design methods and rules

11) Safety information

12) Aspects of geometry, energy and information in ergonomic design of machine
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D mEEE s
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11) Z 2 (I EE ¥ )
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(#F71E])
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[REAE DA % & FHEIE B )

BRENENE LR (EIIL R —B) i B2 SRR L CREE+ 5.
[BEZEIE]

EFRITHFETITRD
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Safety Logic
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D. Reinert et. al.: BIA-Report 6/97e[ Categories for Safety-related Control System in Accordance with
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Risk Evaluation
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Safety-related Control Systems
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Information Security Managemnt
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(Tatsuo Asai: Information Security and Business Activities, Kameda Book Service, 2007,
http://www.kamedabook.com/book27.html )
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International Trade Law
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Industrial Safety Management
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Intel lectual Property Rights and Technology Security Governance
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info @yoshii-ipo.com
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Ergonomics

€EEE-4=))
Alfred Neudoerfer * A&+ 4,

(BEEXENRUVERBR]

The aim of the lecture is to learn ergonomics associated with safety for machinery, and also learn how to
use it for safety design.

B2 T B N AT 2 ik 2 B85 L B EHIEN L COR N &I T
(BEX—7—F]
ergonimics, safety design, international standard

(BEABRVEBESX]

An important requirement of the EC—Directive “Machines” and ISO Standards is to design machine
according to ergonomic principles. Neglect of ergonomic principles in machine

design reduces the usefulness and the safety of machine and increase the risk of

accidents.

Ec%a/\“%wzi‘:ﬁ\”isottﬁlsoﬁff%@E%fx%ﬂm\ N ERE I SOl 7= 1 e R N G
PR FHZ B W AR LR A A9 22 L1, SO FIEMEL Z 2 R E L SO fERIEE
HINEE £, A TIL U TOHEBICOWTEEMICEHERLE T,

€25 202D

1) Working system: principle, examples

2) Interaction between machinery and task

3) Aspects of geometry, energy and information in ergonomic design of machine
4)Human physical performance

5)Manual handling of objects associated to machinery

6) Force limits for machinery operation

7)Human body measurements and anthropometrical data

8) Safety distance

9) Body postures during machine operation

10) Dimensions required for access opening, steps and access stairs
11) Human interactions with displays and control actuators

12) Ergonomic requirements for the design of displays and controls
13) Ergonomic requirements for the design of safety measures

14) Safety behaviour
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Fire and Explosion
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Electrical Safety and EMC
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Noise and Vibration
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Failure Analysis and Life Evaluation

(E%R]
bk PTG -k SEA
(REBMERTERBIR]

Hihi - M DRI WIS\ ZOFIREMRNTT B FIEL , £ OB AN R BN E TS
o Eio, BRREARD R T AUR D D B S5 O, T A2 21 13 5.

(BEX—7—F]
ST L AR R R ) e AR REVE T FE A RT A, PR ST AR
(BEABRUVEBESX]

ZZTIE, MR A - SO ED | ZOFM], FORR LXK SHICITF MO FIEICD
WCHERL . BREIRORRGT - IRSF AR DOHY IOV TO A H DT 5,

[B%EE)
BT 513 5
WY1 3547 2 T o]
HHARH D~ F T 1k
AR O 01T
JRIE R D e A Tk
LA R LA
B -1

(555 SR LI

OO Uk W=

(55E]
BRI EE 2 H AP EFE ) |
(AR D FFE 75 3% & Rl IR B )

UAR—M L ONAER 1. AT FEOBMRL IR 2. JRIKMRITRE ) &2 & RO SLAERE )
3. Fn bl FIALE G

_27_




FFRRIRES B 26 EF

Fundamentals of Nondestructive Evaluation

(E%R]
HI AR T S

[(BEEF-ITEKE]
FEAR AL R 1 B 15032 (FHR)

(REBMERUVERBE]
PESEL AT DA DR R RICI, TRizhss ) = AR ) T FE | T2 etk T3
%EmTm%/th/zrich:m%dzéhé T, BREREAOBLUEN O, 3%/ DEFHmibnk
DO, TR AV Sk, sl OBEESRINL TS, EEE%’/ IR EN iéu'?um =N
s E E R T D70 _z“/'m’/’CO)nJr{E' FHEAE B2 S TETND, _mioiﬁjﬁ“%ﬁ %;Llfﬁ&i%ﬁ
- Z WO BEEMENRHRSN TG, L TESBCOIEMENTFEOFTITILE THY ., F Dk
N 17 ARSI S TFANT ST\ % T, Rl CIL, B, HHR, L
728 DIEMAEF A FAEDO L LIS I B 2 2B 28801, THH ITERESNDIMEERHHNIC
R D RARERRRE N2 i5H b a BiE L 45,

[BELX—7—F]
FEMIE AR AT, R XORR, BRI BOEFREAM, B e, SERTHARNT, IR, T2
BRI, a—F 40 TavRE=FY 7 B R

(REABTRUREARE]
AGHE R TII AT (S BER ESN D IEMIERS W2 B 2 R RE AR HE 7 %:i%ﬁ: LR EREEL Mx OIEED
Lﬁ%{i&@ﬁfi&ﬁiﬂ% ZOWTCER 95, Fio, IEMER K EIXTBLRIZEB W THRE R %J‘%Fl%:%&ﬁ:g“é:

&L Tl BB N AR 2 J:Té%;éjé:@%ﬁﬂzﬁ DN ikimE BT 5, FEE B %#679%

EBAT L, ZAUC ISV TR BT 1 x5 — otéjﬁgﬂotﬁﬁrpﬁ%ﬁ:ﬁo PR A TR DT I A<
I 2 —RICLDTE AN — g B EATY,

[B%15H]

. INFRDOIEEEEZ W L2 O TR

. AR Mﬁ%&&mgaﬂﬂﬁ@%ﬁm

. IEERE O S

L R AT - W%ﬁ%ﬁ@ﬁ PRI

. %iﬂﬁﬂ BTN
A=S &= 4| N2/

SR e 2 OIS
[#F8E]
ARG R FANCEAT T D,
(BFE]
FERREEAHI T2, AASERIRM A 2
FEMIERR A DO FcHifR . B A FEMER 2 i
Ultrasonic Waves in Solid Media, Joseph L. RoseZ. Cambridge University Press
[ AfE D BT 5 ik & SRR E ]

FAR IR, L AR — NI HIRERBR O R E SV TR 5,
il B 223k O LB THD,

EREL10%

LR —NEITHIARRER 1 90%

[BRHA—LR—CF7 FLX]
http://mcweb.nagaokaut.ac.jp/ " ihara/
R MR R IEE R — LR —

\1@01»#@0[\3»—*

_28_




EXVATLA BE  2u  17H

Industrial System

(E%R]
FEIZ) TS 55 oty FET e B « AR RS
(BEEFITERE]
PbR R S ERE 102 (1) | M [RE GEH #)) | M 5 GFF #))

(BEEXENRUERBR]

PESERARBL O, TR, TE O B io‘b‘\fﬁﬁfﬁtiﬁnx#?&%%é&fﬁ BN TR
Rtk ZeF/ELE POV TS, VAT 1A MR Z SRR IOV TO MR H D &%
Eﬂgi%%‘é:gg\ YRZT AR NEDTHHE R BRI 22 AT - TR L S TR 2 2 T2 O A
AR TRD D,

(BEX—7—F]
PEARER . LRt VAT XA O T, ~ 2 v U AT A il efi it
(BEABRVEBESX]

F&pr{rd)nx# BUE, GEH O BPE T, & & BTN D W R 2 oL TTO, 88, 7R
MEEST BEEICLDFER G,

[IR%1EEH]
()22 FHE o
(2)PEAR LS LN T - Bl
BVZ e LA R—FR hOF|
@)=y - 7///XTJAEJ\F'1]:'_L’E/]@EFE’
(BIFE T AT AT iéﬁiﬁaﬁﬁﬁ
(6)97 @bﬁ}_ﬁé/\%’ BIFBIVART< A
(MUARZ T EAA NEHE

(#%E]

BORHELAT (R32) L 13T TR SO L Aitat- B T38RI tE
(558]

HRES AT LDRIFGA-=2—AZ AP = AME(HID) , LRI OBET-NPOL 4 T AR JERT
(AR D FFE 75 3% & Rl IR B )

30 7B 100%

L L AR —1100%

IR : L AR—R100% ) )

3% DB DN (B R + Mg i + w H ) 38975
(BE=E]

THE-EEERSIATOE.

_29_




HexeEH BE 2B 2%H

Organizational Safety Management

(Es%A)
i1 Wt )

(BEEFITERE]
FEH kAT

(BEEXANRUTERBR]
MFED L BEE DI XA RO R PIE | HOVITMHFRAIEK TR EFELF ST
ZEDTRNIDNTTDDIIE, MRS L E DI IR L~ R DA NRLBIN LS TR A M E DK
BUS I o O F I M 70 &2l U Cilkif, BYRATRO 50 £ OWIRIZIW T, Mk iz 5| S
FREIERC, FHOEERTRDOAT —7 A2 — (RE L LB HEARE) OLEOSHTHIT, UA
7 LEZOMEROEGEZ BIET,

(BEEX—7—F]
MRS, ba—~vr Ty 7S — RO, TT— v R VA VAZLE 3L
(BEABRUVEESE]

KAk R PO E L 5, YAZEMOERIB LUV AZ RIS T DI E A B BT, VAV RO(RE
EROVAY »aza = —2a AZBIL TR, REERE SR OB EEROFPIZ A F X S-S
15, Fio, URAZLHEESEOI L URZIEWRONE FEMIL L REHREDOMHEIZLD, LIRS
OIS BT DRI DONTIL, FEEOFFIS 2 LI AR5,

(RXHE]

- AR OB )

. VAT DO ERAL LA T 1 AD M55

- MR IR 22 IR | DI S 4R

L Ba—w U Ty IR —DELE YA LET

L TT = RV AL D ST K

BRI E B R N

T (=T IALEGRE, WIS )

AREFEICBI DI AT O Z T (RRE Fl, 5 BB OLE) LVAY -a3a=F—tar

- R A PSSR AT = XA

(&HE]
FrCIRELZR U,

(55E]
BlIBES e A

[REAE DA% & FHEIE B )
INLTR—1 (20%) K OV RERIEL 7R — b (80%) 12 LV #A &2,

OO Uk W=

_30_




REFHERR - BEVAT A BE 2B 2%H

Safety-related Information and Communication Systems

(EL# K]
R ] - FEAR SR

[BEZF-ITEKE]
SRS TE IR EAFIEEEE 65455 (hirao@vos.nagaokaut.ac.jp)
A GHE 52 (e—mail : korefumi@mac.com)
(REBMERUVERBE]
A 2 —HHIC KDY AT DD L MR DA RHICEEIZ 2> TN, il 2 D~ Arna B —HICX
DILEEFES T DIBE VAT AL R EDENOEEM AL TRY, V7 N =T 25 ER - BE AT
PIBITDERMERDT-D DIARI2E 2 07 . FRBRFANZOWTERETT,
[(BEX—7—F]
BESAT L N—RUxT VI NIx=T Ju—ARMTU Ay gy F—F T AIy g
[(BEABRRUBERZE]
BT 327V M Calide 2170, wiae Tl CPUZE LR N — R =7 DBES /A X, VT =T 25—
RE, A a— AN BT DfERER ThH NP —R a2 2815 | ENOITKT DL RRERD 2D D/N—R
VT VT =T Z RN OV TGEER T 5, S6IC, lE VAT AOMELIEE DL EDBLENLOfE
BREZK &2 DO REATZOWTHER T 5, Fiz, @R —E AL~V EZR iR 07 4 U Z 7 1=
Va2 —T 4TI OWTRLT D,
[IR%1EEH]
BEVAT MBI DD
I 2 —H DI
IN—RT T DE
VIR =T DT
BIE AT LD FERE
Ia—RARRNT L AIy gy AT A
F =T VNI AI g AT A
FANXH T IV AT
18 31
(€ ¢=E )

R R %

(R AE DL Ak & ETEIE B )
L R—NMZ L > TR 45

_3‘]_




ERTE EE 2B 2%H
Medical safety

(EL# K]
A — 9
(BEEFITERE]
A=) 1 56545 (FRA)
(E%EE’]&UEEEE**]
RIS RIT LR L EOBRETRD D,
(REX—7—F]
L, IR
(BREABRUVERESE]
IRBERLRIRAT 2 & D ESRER BT I TIR, R F OB SRR AR O i L0 g9 /2 i oz 4

fif

1%#%5 CHITE S DRATHE LD, 5 PEHAE TIE720IC DRICEHEE, RIS > CEbIcE ol
IR Tl TG, FIZBR - KGE A A BERRILE DTATTA L Wit DI HIE

"@%ﬁ&_@%ﬁﬁé%ﬁéﬁ ZBVTH, ATREZRIRY D2 R B i - N Rkl 2 RElR 4 5701213, Husk

PEORVER L B AT DAL TR ENHELRD, TOTOITIT, BRI L M2 SR

LA JRATRR A G e A - PR e e R A J\E’Jﬁ/}iii& CRH3 D B kA IR BRAR L CIs<Z

EBRAIRTHD, RiEFIT, ZOIORERREICBIT X2 T EOBMREIRO LI L2 BIELTD,

(RXHE]

2) iﬁzﬂn‘ﬁﬂ*f?%””

4.2 DO EIRIS IR 242

(1) M2 4

(2) e 4

(3) "URZ 4

(4) Wzt

(5) tEwZ 4

(6) NHYZE4

5. $58 B PR [ %
(#F71E])

EEHE O RIZESD
(€=

EEHE O RIZESD
[REAE DR A & & FHEIE B )

BB L ORI AR A L CRHME

_32_




ARy k EE 2B 2%H
Robot

(EL# K]
KA R K IEAC

[(BEEF-ITEKE]
KA B FHEERSE 25811752 (NAR9525, e—mail : ohishi@vos.nagaokaut.ac.jp)
KW EAL: 7V AN a— R AESH AT AT T —a i
(TEL:0596-36-2335, e—mail: onishi-m@asyst—shinko.com)

(REBMERUVERBE]
AW
AR, Ry MOFFEIT, EEMTOHAADZL UL ERERM | IR L 2 B2 TS, mR vk
TP, Bk Lo, AL, Bl DA L L CD, ABETIE, BRI, maR Y NEBREY 327200
TIFar—4 Y B AT A HEEBEELL 35, 2O LT ITFEE RS TOD TR ARy b,
R=YF IRy MR EaGER L vy N LA RS 5, 1244 E, PEER Ry O RS L2 D JED
Wi B O'BEHE IR OVl A 35, £ LT, ARy M2 EFME OILIRMIZ SOV T5,

ZERK H A

Drsfio h T2 ERATIREL T, 0Ry MBS 52 LA BT 5,
DREDER Y o AT LETHREL . A DIRY N 25 D BET 5,
QPEXEM IRy hORERURE BTG5,

@WPESE Ry hOJEDEART & BHE A 2 1535,

OrRy MR OYLEN 2B 55,

(BEF—T7—F]
By M, 7o Fam—2 Y EEM AR YL, ZEBE

(BEABRUVEESE]
ARy MNIZIVETO ISR PESE IR D 2 T . NS IESE b, BTG ITE R0 D00 DA BT
o FIAT R Y MOER IR, LT MO NI EE O B M IT T mR v My EA LSO oHD
o DI FND, HER BATIIARE K OEEM ARy MIBET DL EMEDIZNITH LN AT Ok y
N AT BT L M A B 0 Tl AT,

€:E 3C4=D
(1) Ry R LR
(1—-1) Ry DT I/ F ax—H
(1—2)rRy D4
(1—3) Ay bR AT L
(1—4) mARy o)
(1—5) rARy ho il
(2) PEEMmARybOLERRE
(3) PESEHITR > oo JELD Hi il & B RS
(4) Ry MZEHKOILE

(&7HEF]

HERIE, RO BRI LT, -
BRIEIL (A — 2= AU F Ry M) KRR r—2dh) &5,

(&5E]
L

(RAEDFE T % & FHERE ]
HJFEEZ?;DEBSO%\ IRV AR —R50% TR A RHIZ 32, 72721 60 KU EITIFBIEL N — AT
ITENDD,

_33_



HBRETRAIDAD b S OHiIfT 29
Labor Safety Management

(B8]
PR 25K fh- R T EA
[(BEEF -1 EKE]
Pk i 5% 1 5155022 (P9 %)
(REBMERUVERBE]
TS BT D558 D& R LA 0 — @ HEtE 57, Frfl) 22 e EiENOES I, TR 184E4H X
HATENTWA. ZL T, BB B W TR T B AAL MR TL, UAZ RSB L i+ 52 Lnkdbi
TN, RIREDO BINE, FEE OLREMET DO D~ XA NFEZ RS T THD.
[BELX—7—F]
BV ZE L, XA, YR T EAA
[(BEABRUBERZE]
BRI NS T, HEHE N RT5.
[B%15H]
1. e e~ RO A 2T A (OSHMS)
2. fElRME T B O L OW B 7o i & 0 FZ it
(€ ¢=E )
BRI ED R,
[8EE]
SEG B amAE
FEBRME T B S O AL BT D g
Sl e AR~ R AN AT M BT AR
(R AEDEEME Ak & ETEIE B )
LR —h (E7 3R (DG 5.
(BEEHE]
ToE A S TATHIZ L.

_34_




