TCVN TIEUCHUAN QUOC GIA

TCVN 7977 : 2008
ISO 16156 : 2004

Xuéat ban 1an 1

AN TOAN MAY CONG CU - YEU CAU AN TOAN DOI
vO'l THIET KE VA KET CAU CUA MAM CAP

Machine tools safety -
Safety requirements for the design and construction of work holding chucks

HA NQI - 2008



Lei néi dau
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Xuét ban 14n 1

An toan may cong cu -

Yéu cau an toan doi vé&i thiét ké va két cau ctia mam cip
Machine tools safety -

Safety requirements for the design and construction of work holding chucks

1 Pham vi ap dung

Tiéu chuan nay qui dinh cac yéu ciu va/hoac phurong phap do dé loat bd sy nguy hidm va giéi han sy
rai ro trén mam c&p kep phdi dwgc dinh nghfa trong 3.1.

Tiéu chuan nay d& cap dén cac méi nguy hiém déi véi mam cap dugc ligt ké trong Didu 4.

Cac yéu cau lién quan dén ngudi thiét ké mam cap, nha san xuét, ngudi cung cip va khach hang.

Tiéu chudn nay cling bao gdm cac théng tin ma nha san xuét phai cung cAp cho ngudi siv dung.

Tiéu chudn nay chi yéu ap dung cho cac mam cap dwgc ché tao sau ngay cdng bé tiéu chudn.

2 Tai liéu vién dan

Trong tiéu chudn nay vién dan cac tai liéu sau, dbi voi cac tai liu vién din ghi ndm cong b thi 4p

dung phién ban dwgc néu. Dbi voi cac tai liéu vién dan khdng ghi ndm cdng bé thi ap dung phién ban
mé&i nhat, bao gdm ca cac stra ddi.

ISO 1940-1 : 2003, Mechanical vibration - Balance quality requirements for rotors in a constant (rigid)
state - Part 1: Specification and verification of balance tolerances (B9 rung co hoc- Cac yéu ciu chét
lwgng can bang ddi véi rdto trong trang thai &n dinh - Phan 1 : Dic tinh ky thuét va sy kiém tra xac
nhan dung sai d¢ can béng).

ISO 3089 : 1991, Self-centring manually-operated chucks for machine tools - Acceptance test
specifications (geometrical tests) (Mam c3p ty dinh tdm van hanh bang tay diing cho may cong cy. Cac
yéu cau ky thuat cho kiém nghiém thu (kiém hinh hoc)).

I1SO 3442 : 1991, Self-centring chucks for machine tools with tow-piece jaws (tongue and groove type) -
Sizes for interchangeability and acceptance test specifications (Mam cap ty dinh tdm dung cho may
céng cu cb chau - Kich thudc Iap 1&n va cac yéu céu ky thuét cho kiém nghiém thu).
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ISO 9401: 1991, Machine tools - Jaw mountings on power chucks (May céng cu - Iap rap chau trén
mém c3p dwgc van hanh bng may).

EN 292-1: 1991, Safety of machinery - Basic concepts, general principles for design - Part 1: Basic
terminology, methodology. (An toan may — Céac khai niém co' ban , nguyén tic chung cho thiét ké -
Phén 1: Thuat ng co ban , phwong phap luan).

EN 292-2: 1991, Safety of machinery - Basic concepts, general principles for design -

Part 2: Technical principles and specifications + Amendment 1:1995 (An toan may — Cac khai niém co

ban , nguyén téc chung cho thiét ké - Phan 2: Thuat ngi¥ co ban, phwong phap luan + Stra dbi 1:1995).

EN 982: 1996, Safety of machinery - Safety requirements for fluid power systems and their components
Hydraulics (An toan may — Cac yéu ciu vé an toan cho hé théng chét lwu va cac bd phén cla ching -
Thuy Iwc).

EN 983:1996, Safety of machinery - Safety requirements for fluid power systems and their components
— Pneumatics (An toan may — Cac yéu cau vé an toan cho hé théng chét lwu va cac bd phan ctia ching
— Khi nén)

EN 1005-2:2003, Safety of machinery - Human physical performance - Part 2: Manual handling of
machinery and component parts of machinery (An toan may — Dac diém co thé con ngudi - Phan 2:
Diéu khién béng tay may va cac bd phan may).

3 Thuat ngir va dinh nghia

Trong tiéu chudn nay ap dung cac thuat ng¥ va dinh nghia sau:

31

Mam cép kep phdi (work holding chuck)

Thiét bj kep c6 cac chdu di chuydn dé kep phéi gia cong dugc dat tén la “Mam cap”.

CHU THICH: Mam c#p c6 thé c6 khia hoc ranh then.

3.2

Mam cdp van hanh bang tay (manually operated chuck)

Mam cap trong d6 phéi gia cong dwgc kep véi sie trg gilp clia Iye tay (st? dyng chia van).

3.3

Mam cdp van hanh bing may (power-operated chuck)
Mam ca@p trong d6 phoi gia cong dugc kep vdi sip tre' gilp cta nang Iwgng khi nén, thuy lyc hodc dién.
34

Mam cép dwere bl ly tam (centrifugally compensated chuck)
Mam c3p trong d6 ¢ hé théng cho phép bl sy mat mat e kep do Iwc ly tam.
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Chéu dwéi (base jaw)

Phén t& di chuyén hwéng kinh clia mam cap mang chéu trén.
3.6

Chéu trén (top jaw)

Phén tir dwoc I3p trén chau dudi dé kep phdi gia cong.

3.7

Lwc kep (clamping force)

Tdng dai s6 cla lyc hudng kinh riéng biét do cac chéu tac dung 1&n phdi gia cong.
3.8

Lwc kep tinh (static clamping force)

Lyc kep clia mam cép trwedrc khi mam cép dwoc quay.

39

Lwe kep tinh I&n nhat (maximum static clamping force)

Lwc kep I&n nhét dat dwec khi lyc dwa vao (hodc mé men xoén) cho phép I¢n nhét dugc 4p dyng cho
két cu dang dac biét.

3.10

Lwc kep dong (dynamic clamping force)

Lyc kep thye khi mam cép dang quay.

3.1

Xylanh kep (clamping cylinder)

Tru khé&i dong mam cdp véi sy trg gilip clia nang lwgng khi nén hodc thuy lwc.

3.12

Lwec ly tam (centrifugal force)

Lwe sinh ra do chuyén ddng quay c6 xu huwéng lam di chuyén tat ca b phan ra khoi dudng tdm quay
clia mam cap theo hwéng kinh.

CHU THICH : Lyc li tam (F¢) duoc tinh bing Niuton (N)

F. =mro® =22 = mr(zz)

Trong do6:
m la khéi lvgng clia cac bd phan di chuyén (thwrdng la chiu);
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r 1a khoding cach tinh bang mét, tir tryc quay dén trong tam ciia cac by phan chuyén dong (thwéng la
chéu cap);

® lé‘ van téc géc, tinh theo radian trén gidy cltia trong tam cac bd phén chuyén ddng (thwéng 1a chiu cap);
v 1 van tdc dai, tinh theo mét trén gidy, clia trong tam cac b phéan chuyén dong (thuéng 1a chiu cap);
n la téc d quay tinh theo phat mi trir mét.

3.13

Lwc dwa vao (input force)

Lic tac dung 1én mam cép, do ngudn néng lvgng ngoai gay ra théng qua co’ cdu mam cip.

3.14
M& men xoan dwa vao (input torque)

M6 men xodn tac dung 1&n mam cap, do nguén nang Iwgng ngoai gay ra thdng qua co' ciu mam cip.

3.15

Can bang quay (rotational balance)

Trang thai can bang cla toan b khdi lgng xung quanh tryc quay (bat ky sy sai léch nao gitra truc
quay va trong tdm déu gay ra sy mét can béng).

3.16

Téc dd quay I&n nhit ny,,, (maximum rotational speed)

Téc dd quay Ién nhét tinh theo phat ma trir mdt do nha san xuét quy dinh déi véi mam cap c6 cac chiu
tiéu chuan theo ding sy hwéng dn clia nha san xuét (xem 6.2).

3.17
Téc dé quay lam viéc n,, (working rotational speed)
Téc dd quay tinh theo phat mi trir mot trong diéu kién gia cong ( NuSNmax).

4 Bang ké cac méi nguy hiém

Cac méi nguy hiém dang ké 1a:

- sy nghién nat,

- sy vrdng méc,

- si kéo vao hodc méc bay,

- vadap,va

- sy vang ra clia bat ky bd phan thay thé hoic di chuyén nao.

5 Yéu cau an toan va/hoic phwong phap do

5.1 Yéu cdu chung
Céc bién phap dugc liét ké dudi day phai dwoc stir dung trong khi thiét ké va ché tao mam cap dé bao
vé con ngudi tranh dugc cac méi nguy hiém gay ra :

a) Mam cap va thiét bj khdi dong phit hgp clia né (vi dy xylanh kep) phai twong thich (xem 6.1.9);
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b) Hé sb chét lvgng can bang G phai dugc cung cép bdi c4c tai liéu kém theo clia nha san xuét
(xem ISO 1940 -1);

c) Chéu duéi phai dwgc chdn mdt cach chdc chén (vi dy bang mdt chét khoad) dé tranh vang ra
ngoai do e ly tdm (xem EN 292-1"1991, 3.23.6);

d) Dbi voi mam cip co khéi lvgng I6n hon 20 kg phai trang bj phwong tién (vi dy 16 ren) dé diéu
khién ching (xem 6.1.1);
Kiém tra xac nhan: bing cach xem xét cac ban vé c6 lién quan, gidy chirng nhén kiém va thir kiéu.

5.2 Cac yéu cau dic biét
Déi v&i mam c3p b, Nmsx phdi dugc cdng bd bdi nha san xuét.

D6i véi mam cap khdng ¢6 bll, Nmex khdng duoc vrgt qua tée do twong (ng véi ton thét tinh toan 67 %
clia tdng lyc kep tinh da do v&i cac chéu tiéu chuan cla nha san xuét vi dy d§ cleng clia chéu trén voi
khéi lgng qui dinh va tai mgt ban kinh quay qui dinh dwgc dinh vi trén chau dudi.

Kiém tra xac nhan: bang cach xem xét tép tai liéu k¥ thuét cé lién quan.
5.2.1 Mam cap dwee van hanh bang ndng lwong khac

Mam cap hoac thiét bi kep (xylanh) phai dwgc trang bi cac co cdu dé bao dam lyc kep tac ddng cé hiéu
qua (vi dy cac cam bién dich chuyén trudc khi két thuc hanh trinh)

Trong trwdng hep nang lwgng cung cap khong di cho cac co cdu khdi dong/xylanh thi cac co céu
(vi du van kiém) phai dwgc cung cép dé bao dam ap suét dugc duy tri trong théi han do nha san xuét
quy dinh (xem EN 982 va/ hosc EN 983).

Kidm tra xac nhan: bang cach xem xét cac ban vé co lién quan va/hoac kiém tra thyc té.
5.2.2 Chia van mam cap va cac trang bj twong tw

Chia vin hodc cac trang bj teong ty ding dé khoa chiu bing tay ho#c xiét chat toan b cac loai mam
cap phai dugc thiét ké sao cho ching dwoc thao ra khi mam cp quay. Chia vin va céc trang bj tvong
tw hodic cac diém dinh vi clia ching ndm trong mam c3p ciing phai c6 16 xo dé tw di chuyén khi duoc
n&i 16ng hodc phai ngdn chan (béng khoa lién dong) sy quay cla tryc chinh khi dugc dwa vao.

Kidm tra xac nhan: bing cach xem xét cac ban vé cé lién quan va/hodc so @& mach va bao céo kiém
d6i v&i mam cap hodc chia van.

5.2.3 Mam cap co ranh

Cac mam c3p duwoc ldp ghép véi cac khe hodc ranh mé ra duwdng bién ngoai, phai dwgc trang bj cac
thiét bi an toan (vi du chét) d& ngan chan sy dirng, di trong can bing hoc thiét bj tong ty khéng bi
vang ra ngoai cac ranh do lyc ly tam,

Kiém tra xac nhan: bang cach xem xét cac ban vé phi hgp va/hosc kiém tra thyec té.
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6 Thong tin cho sir dung

6.1 Yéu cau chung
Thong tin sau phai dwgc cung cép trong sé tay hwéng dan st dung (xem EN 292-2:1991, Didu 5 va
d&c biét 1a Diéu 5.5).

6.1.1 Cac hudng dén an toan dbi véi viéc sir dung mam cép ding theo huéng din sir dung bao gém
chirc nang dieu khién ( EN 1005-2), tc d6 quay I&n nhét Ny, kich thuérc, cac didu chinh can thiét, cac
phén t&r c6 dinh, pham vi kep cho phép va ap sudt/lc truyén ciia cac thiét bi din déng.

6.1.2 Phuong phap xac dinh lyc kep dé& cho phép nguoi sir dung tiép can véi mam cdp phu hgp véi
thao tac gia cong.

6.1.3 Thong tin vé si bién ddi lyc kep khi mam c3ip lam viéc véi cac chéu tiéu chudn (vi dy chdu trén
ctrng) dé cho phép ngudi st dung xac dinh lyc kep dong.

6.1.4 Khdi lugng cho phép I6n nhét cla chdu/ch4u trén tai ban kinh Ién nhat ciia n6 va tai sé vong
quay I&n nhét.

6.1.5 Khoang cach Ion nhat gitra trong tdm clia chiu kep va mat mut cia mam c3p.
6.1.6 Phuwong phap xac dinh céc ligc kep chau trén dic biét.

6.1.7 Hudng dan bao dwdng bao gdém ca bai tron va khodng thoi gian gitra cac 1An kidm tra lyc kep
tinh.

6.1.8 Thong tin vé tinh déi Ian ctia cac thanh phan co tham chiéu 1ISO 3089, ISO 3442 va ISO 9401.
6.1.9 Mb ta cac diéu kién thoa man tai cac giao dién gitra mam cap kep phdi va thiét bj khoi dong.
6.1.10 Thong tin vé khéi lvgng mam c&p, dwoc tinh biing kildgam.

6.1.11 Sy tudn theo dung tiéu chudn nay clia mam cap va cac phy kién kém theo.
Kiém tra xac nhan: bing cach xem xét cac hwéng dan sir dung.

6.2 Hwéng dan cho ngwdi van hanh

Céc van dé sau phai dwoc ghi rd trong s tay hwéng dan st dung.

a) Cac méi nguy hiém cé thé nay sinh tir cac dic tinh cua phdi gia cong va may dwegc st dung voi
mém c&p da cho, ngay ca khi cac yéu cAu riéng trong Diéu 5 da dap (rng. Do d6 ngudi sir dung phai
xem xét cac d&c tinh cla phdi gia cong (vi dy, kich thuéc, khdi lvgng va hinh dang) va may (vi dy, téc
d van hanh, toc ¢ tién va chidu sau cit) dé loai bd cac méi nguy hidm sip xay ra.

b) Téc dd cho phép I&n nhét khi gia cong riéng phai do ngudi st dung xac dinh trén co s& Iwc kep
dugc yéu cau. Téc do nay khdng dwoc virgt qua téc do quay Ion nhét clia mam cap kep phéi.

c) Ddi voi logi chu trén dic biét, ngudi sir dung phai tinh toan lyc kep dong 1&n mam cap dac biét
theo phuong phap do nha sén xuét cung cép trong sb tay hudng din st dung clia né.

10
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d) Cac thiét bi do lyc kep tinh phai dwgc str dung dé kiém tra cac diéu kién bao dudng tai cac khoang
thoi gian béng nhau theo huwéng dén bao dudng.

e) Cac rti ro con dw ¢ thé ndy sinh do cac hw héng dé dat dugc chét lugng can bang quay phu hgp.

f) D& ngan chiin sy tac dong Vot qua clia cac lyc tac dung vao mot mam cap déc bigt, can thiét phai
gidm cac lyc khdi dong sén c6 tir may.
Kiém tra xac nhan: bang viéc kiém tra huéng dan sir dung.

6.3 Ghinhan

Mam cap va cac xylanh kep phai dwgc ghi nhan. Cac chéu trén ciing phai ghi nhan tach riéng néu
chiing anh hwdng dén higu suét cia mam cip.
Nhan phai bén lau, rd rang dé doc va duwgc ghi cac dir ligu sau:

6.3.1 Mam cap

- tén va nhan hiéu clia nha san xuét;

- ki hiéu kiéu ho#c sé loat;

- lc dwa vao cho phép I&n nhat hodc mémen xodn dwa vao cho phép I&n nhét;

lyc kep tinh do dugc I6n nhét tai lyc dwa vao (hodc mé men xoén) 1&n nhat v&i mam cdp méi va
duoc bdi tron theo hudng din clia nha san xuét;

- tbc do quay 16n nhét, Ny

Kiém tra xac nhan: bang kiém tra thyc té.

6.3.2 Cac chiu trén

- tén ho3c nhan hiéu clia nha san xuét;
- ki hiéu kiéu hoac sé loat;
Kiém tra xac nhan: béing kiém tra thyc té.

6.3.3 Xylanh kep

- tén ho3c nhan hiéu clia nha san xuét;

- ki hiéu kiéu ho#c sb loat;

- tbc dd quay Ion nhat, Npe;

- lyc van hanh 1én nhét hodc nang lugng cung cap vaolra;
Kiém tra xac nhan: béng kiém tra thyc té.
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