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Tay may ro b6t cong nghiép —
Cam nam ddi twong bang ban tay kep —

T vieng va trinh bay sac dac tinh

Manipulating industrial robots -

Object handling with grasp - type grippers -

Vocabulary and presentation of characteristics

1 Pham vi ap dung

Tiéu chuén nay quy dinh céc chirc nang cla
cac khau tac dong cudi va tap trung vao cac
co cAu ndm gi kiéu ban tay kep nhuw da dinh
nghia trong 4.1.2.1.

Tiéu chun nay dwa ra cac thuat nglr dé& mo
ta su cdm ndm d6i twong bang tay va cac
thuat nglr v& chirc nang, két cau va céc chi
tiét clia co' cAu ndm gilr kiéu ban tay kep.

Phu luc A dwa ra cac biéu mau trinh bay cac
dic tinh clia co cdu ndm gil kiéu ban tay
kep. Phan nay ciing cé thé duwoc st dung
theo céc cach sau:

a) Cé4c nha san xuét khau tac dong cubi co
thé gidi thiéu cac dac tinh san pham cla hg
cho ngudi s dung ré bét.

b) Nguoi si¥ dung rd bdt c6 thé quy dinh céc
yéu cau clia khau tac dong cudi.

1 Scope

This International Standard focuses on the
functionalities of end effectors and concentrates on
grasptype grippers as defined in 4.1.2.1.

This Intemational Standard provides terms to
describe object handling and terms of functions,
structures, and elements of grasp-type grippers.

Annex A, which is informative, provides formats for
presenting characteristics of grasp-type grippers.
This part can be used in the following ways:

a) End effector manufacturers can present the
characteristics of their products to robot users.

b) Robot users can specify the requirements of end
effectors they need.
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¢) Ngudi stv dung ro bét co thé mé ta cac dic
tinh clia cac ddi twong sé dwoc cAm ném va
cac dic tinh cdm ném déi twong trong cac
ng dung riéng clia rd bét clia ho.

Tiéu chuan nay cling c6 thé ap dung duoc
cho cac hé thdng cam nim don gian khong
thudc pham vi dinh nghfa clia cac rd bdt tay
may cong nghiép nhw cac thiét bj bbc - d&
hodc cac thiét bj din dong - bj din dong.

2 Tailiéu vién din

C4c tai liéu vién dan sau rét can thiét cho ap
dung tiéu chuan nay. Déi voi cac tai liéu vién
dan ghi nam cong b thi chi 4p dung phién
ban da néu. Péi véi cac tai liéu vién dan
khéng ghi ndm céng bé thi ap dung phién ban
mé&i nhét, bao gdm ¢a cac stra ddi, néu co.

TCVN 13228:2025, R6 b6t — Ttr vieng.

TCVN 13234-1:2020, Tay méy rd bét cong
nghiép - Mat I&p ghép co khi - Phan 1: Dang
Tam.
TCVN 13234-2:2020, Tay méy rd bét céng
nghiép - Mt I&p ghép co khi - Phén 2: Dang
Truc.

TCVN 13697:2023, R6 bt va céc bo phéan
cau thanh ré bot — Céc hé toa dé va thuat
ngir vé chuyén déng.

ISO 31101:2023, R6 bét - Dich vy ing dung
do r6 bét dich vu cung cdp - Yéu cdu vé hé
théng quan Iy an toan.

3 Tirvieng vé cam nam déi twong

Tiéu chudn nay 4p dung céc thuat ngir va
dinh nghia cho trong TCVN 13228 va cac
thuat nglr dinh nghia sau.

¢) Robot users can describe the characteristics of
the objects to be handled and of handling the
objects in their specific robot applications.

This International Standard is also applicable to
simple handling systems which are not covered by
the definition of manipulating industrial robots, such

as pick-and-place or master-slave units.

2 Normative references

The following normative documents contain
provisions which, through reference in this text,
constitute provisions of this International Standard.
For dated references, subsequent amendments to,
or revisions of, any of these publications do not
apply.

ISO 8373:2021, Robotics - Vocabulary.

ISO 9409-1:2004, Manipulating industrial robots -
Mechanical interfaces - Part 1: Plafes.

ISO 9409-2:2002, Manipulating industrial robots —
Mechanical interfaces — Part 2: Shafts.

ISO 9787:2013, Robots and robotic devices -
coordinate systems and motion nomenclatures.

ISO 31101:2023, Robotics - Application services

provided by service robots -  Safely

management systems requirements.

3 Vocabulary of object handling

For the purposes of this International Standard, the
terms and definitions given in 1ISO 8373 and the
following apply.



3.1 Kiéu cim nim bang tay

314

Péi twong

Déi twgng (khéng chira chét 1dng) dwoc ndm
gitr, diéu khién bdi mot khau tac dong cudi
trong (rng dung clia ré bét.

Ch thich: Mat d6i trong c6 thé co cac hinh dang va
kich thirére khac nhau va co thé bj bién dang trong qua
trinh c&m nam.

31.2

Céim nam déi twong

Tac dong vao déi twong bang mdt khau tac
dong cudi hodc gitr vitng ddi tuong & mot
trang thai bang mét khau tac dong cubi.

313
Cim nam
Gitr déi twong biing mét khau tac dong cubi.

314

Ném giir

Gitr mot dbi twong béi cac ngén tay kep cla
khau tac déng cubi.

31.5

Sw nim gil

Chuyén ddng cla co ciu ndm gii» dé& nam
gi chat mot déi twong bang cac ngén tay
kep clia co ciu nay.

3.1.6

Sw nha kep

Chuyén déng clia co cau nha kep dé loai bd
st ndm gitr ddi véi mot adi twong.

317

Trang thai

Tinh trang ndm gitr d6i véi mot ddi twong va

tao ra mét vj tri clia ddi twong nay.

Xem Hinh 1.
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3.1 Type of handling

3141

Object

Solid (non-fluid) body gripped, held, or manipulated
by an end effector in a robot application.

NOTE An object may have various shapes and imensions, and
may be deformed during handling.

31.2

Object handling

Action on an abject by an end effector, or keeping a
state of an object by an end effector.

313

Grip

Constraints of an object by an end effector.
314

Grasp

Constraints of an object with gripper finger(s).

3.1.5

Grasping

Gripper's motion to apply constraints by finger(s) to
an object.

3.1.6

Releasing

Gripper's motion to eliminate constraints from an
object.

31.7

State

Condition of constraints of an object and resulting
pose of the object

See Figure 1.
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3.1.8

Tac dong

Sw thay ddi trang thai ciia mot déi twong.
Xem Hinh 1.

Cha thich:  Mat b tac dang thire hién vigc chuyén dbi
gitra cac kidu trang thai khac nhau trong khi céc tac
déng khéac bao gdm sw chuyén d4i trong pham vi ciing
mét kiéu trang thai.

3.1.9 Kiéu trang thi

3.1.9.1

N&m gii¥ (trang thai 1)

Trang théi trong d6 déi twong dwoc ndm gi
b&i khau tac ddng cudi nhing khdng phai do
mdi tredng.

3.1.9.2

Ban nam gii (trang thai 2)

Trang théi trong d6 déi twong dwoc ndm gil
bdi khau tac dong cudi va do méi trdng.
3.1.9.3

Diét (trang thai 3)

Trang thai trong d6 d6i twgng dwgc nam gitr
bdi méi trwéng va khéng phai do khau tac
ddng cubi.

3.1.94

Tw do (trang thai 4)

Trang thai trong d6 ddi twong khong bi ndm
gitr béi khau tac dong cudi hodic do mdi
trwong.

Chi thich: N3m gile bing cac lyc bio toan nhu cic
Iwc do trong Irc khdng dwerc xem 12 mdt phdn clia ndm
gitr do mdi trrémg. Nam giir bing cac e bao toan, néu

¢o, khdng ¢b lién quan dén céac dinh nghia cho cac kidu
trang thai.

3.1.8
Action
Transition of the state of an object.

See Figure 1.

NOTE  Some actions complete transfer between different
types of states while other actions comprise transfer within a
same type of states.

3.1.9 Type of states

3.1.9.1

Gripped (state 1)

State in which the object is constrained by the end
effector but not by the environment.

3.1.9.2

Semi-gripped (state 2)

State in which the object is constrained by the end
effector and by the environment.

3.1.93

Laid (state 3)

State in which the object is constrained by the
environment but not by the end effector.

3.1.94

Free (state 4)

State in which the object is neither constrained by
the end effector nor by the environment.

NOTE Constraints by conservative forces, such as those by
gravity, are not regarded as part of constraints by the
environment. Constraints by conservative forces, if any, are
irelevant in the definitions of the types of the states.
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Khau téc dong cubi
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End effector does
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k_ Qué trinh J
Process
MB&i trwérng khéng nim gile ddi trong M&i trwérng ndm git d6i twgng
Environment does not constrain object Environment constrain object
Chi thich: Tén goi clia cac tac ddng chi ding @& tham khéo NOTE The names of actions are for information only.

Hinh 1 - Céc trang thai va tic déng trong diéu khién ddi twong

Figure 1 - States and action in object handling

3.2 Nim giir
3.21 Kiéu nim giir

3.21.1
Bic tw do ciia ddi twong dwoc nm gitr
Bac tw do chuyén dong ctia ddi twrong trong

3.2 Grasps

3.21 Type of grasps

3.2.11

Degrees of freedom of grasped object

Degrees of freedom of motion of object in space
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khéng gian khi dwoc ndm gilk bdi cac ngon
tay kep co6 hodc khéng cé cac Iwc ma sat tai
céc diém tiép xuc.

Chu thich:  Binh nghia nay thira nhan ring khong co
chuyén dong clia co cdu ném gilr. Déi véi cac trwdmg
hop co cAu ném giik co chuyén ddng, xem, 4.3.3.
3.21.2

N&m gii dang khép kin

N&m gitr déi twong dé bac tw do cia dbi
twgng bang 0 hodc nhé hon khi khdng quan
tam dén céc lyc ma sat tai cac diém tiép xuc.
Cha thich:  N&m gitr dang khép kin, 1a ndm git trong
d6 vi tri clia déi twong chi dwoc xac dinh bdi két cu
clia co cAu ndm git.

3.21.3

Ném gii® khép kin bing lwc

Nam gitr d6i twong dé bac ty do cla ddi
twong béng 1 hodc lon hon khi khéng quan
tam dén cac lwc ma sat tai cac diém tiép xic
nhung né sé bang 0 hodc nhd hon khi xét
dén cac lyc nay.

Cht thich: N&m gitr khép kin bang lyc 12 ndm gitr
trong a6 khdng chi cé sy tham gia clia két cAu ndm gilr
ma con ¢é sy tham gia cla céc lwe ding dé duy tri vj tri
clia ddi trgng. Cac e thiedng 14 céc lyc ma sat.
3.214

Nim gitr bén ngoai

Nam git¢r dwoc thwe hién trén bé mit ngoai

clia dbi twong.
Xem Hinh 2 a) @én d), ), g).

3.215

Nam git ndi bd

N3m gii bén trong

Nam gilr dwoc thyc hién trén bé mét bén
trong cla ddi twong.

Xem Hinh 2 e).

10

when constrained by fingers with or without
considering friction forces at contact points.

NOTE This definition assumes that there is no motion of the
gripper. For cases where the gripper moves, see 4.3.3.

3.21.2

Form closure grasp

Grasp with degrees of freedom of object being 0 or
less without considering friction forces at contact
points.

NOTE  Form closure grasp is a grasp in which only the
configuration of the gripper defines the pose of the object.

3.21.3

Force closure grasp

Grasp with degrees of freedom of object being 1 or
more without considering friction forces at contact
points but 0 or less with considering them.

NOTE Force closure grasp is a grasp in which not only the
configuration of the gripper but also the forces serve to keep
the pose of the object. Forces are usually friction forces.

3.214

External grasp

Outside grasp grasp that effects on the external
surface of the object.

See Figure 2 a) to d), f), g).

3.214.5

Internal grasp

Inside grasp

Grasp that effects on the internal surface of the
object.

See Figure 2 e).
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e

a), b): co cAu nam git kidu mdt ngén.
@), d), ), f): cor chu ném git kidu hai ngén
g): co cAu ndm gitr kidu nhidu ngon

f

a), b): one-finger type gripper
c), d}, ), f): twa-finger type gripper
g): multi-finger type gripper

Hinh 2 - Cac kiéu ndm gitr dién hinh bing cac co ciu ndm gilr ban tay kep

Figure 2 —Typical grasps with grasp-type grippers

3.2.2 Lwc ndm giiv

Cha thich:  Cac lyc nam gile dwge xem xét 13 cac lye
dang trong d6 bao gdm ca cac thanh phan lyc tinh. Cac
Iyc ndy cé thé tang lén hodc gidm di do céc lyc va/
hoc gia tbc bén ngoai,

3.2.21

Lwc tiép xic

Lwc gay ra bdi mét ngén trén mot déi twong
thong qua mét diém tiép xtc, mét dwong tiép
xtc hodc mot mét phéng tiép xdc.

Cha thich 1: Xem F, hoc F; trén Hinh 3.

Chd thich 2 Céc lyc tiép xic bao gdm cac lyc ma sét
cling nhuw cac lwc phap tuyén.

3.22.2

Lwc thao tac tay may

Téng vecto clia tat ca cac lyc tiép xuc gay ra
b&i nhiéu ngén trén mét ddi twong.

Chiithich Xem F, + F, (=-F) trén Hinh 3 a).

3.2.2 Forces in grasps

NOTE Forces in grasps are all considered to be dynamic
forces which include static components. These forces can be
increased or decreased by external forces andfor
accelerations.

3.2.21
Contact force
Force exerted from a finger to an object through a

contact point, contact line, or contact plane

NOTE 1 See F, or F, in Figure 3.

NOTE 2 Contact forces include frictional forces as well as
normal forces.

3.222

Manipulating force

Vector sum of all contact forces exerted from
fingers to an object.

NOTE See F, + F, (= -F) in Figure 3 a),

11
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b)

Hinh 3 - Lwc ndm gitr

Figure 3 — Forces in grasps

3.2.2.3

Lwe nam gite

Gia trj clia Iye tiép xtc dwoce xac dinh chi cho
nam gir voi hai diém tiép xtc trong didu kién
cac lyc va md men gay ra dat 18n ddi tvong
béng khdng.

Cha thich 1:  Gid tr clia 7, (= - ) trén Hinh 3 b) 13 lye
nam giir.

Chathich 2: “Cac lyc va mé men gay ra trén dbi twong
khac véi céc lyc tiép xic” bao gom céc ngoai lyc, cac
trong Iyc va lyc quan tinh ciing nhir cac md men gay ra
théng qua cac diém tiép xdc. Trong truréng hop nay gid
tri cba F bang gia trj clia F,.

3.2.3 Nam gi® én dinh

3.2.3.1

On dinh ctia nam giir (1)

Trang thai trong d6 mét déi twong phuc hdi
dwoc vi tri ban dau cta né trong co cau ndm
gitr sau khi vi tri clia né co si thay d@di nhé do
chiu tac ddng cla cac lyc gay ra.

3.23.2

On djnh ctia ndm gitr (2)

Trang thai trong d6 cac ngoén tay kep clia co
chu ndm gitr ludn tiép xuc voi dbi twong dang
duwoc ndm gitr ma khdng c6 hién twong truot
khi d6i twong chiu tac dong cla cac lyc gay
ra.

12

3.223

Gripping force

Magnitude of the contact force, defined only for
grasps with two contact points under the condition
that forces and moments exerted on the object
other than the contact forces result zero

NOTE 1 The magnitude of 7, (= - F,) in Figure 3 b) is the
gripping force.

NOTE 2 The “forces and moments exerted on the object other
than the contact forces” include external, gravitational, and
inertial ones as well as the moments exerted through the
contact paints. In this case, the magnitude of F, is equal to that
of Fy.

3.2.3 Stable grasps

3.2.3.1

Grasp stability (1)

State in which an object restores its initial pose in
the gripper after its position is slightly changed as a
result of disturbance forces applied to it.

3.2.3.2

Grasp stability (2)

State in which the gripper fingers always keep
contact with the object it is grasping without
slippage when the object is exposed to disturbance
forces.



3.3 Cac hé toa d trong diéu khién déi
twong bing tay may

Xem Hinh 4

Chu thich: Can cha ¥ toi viéc 13p trinh tac vy cla 10
bbt d& md ta vi tri va huéng cla ddi twong sé dwgc
didu khién béng tay trong mét chudi cac hé toa d9.
3.31

Hé toa do gbéc

Hé toa d6 gén lién véi phan xwéng, hé toa dd
tinh tai ¢6 lién quan téi trai dat va doc lap dasi
véi chuyén dong clia rd bét, dwgc ky hiéu
bang Op - Xo - Yo - Zo (nhw da dinh nghia
trong TCVN 13228 va TCVN 13697).

3.3.2

Hé toa do dé

Hé toa do ¢ lien quan dén bé& mit lap rap
clia dé, dwoc ky hiéu bang O1 - X; - Y1 - Z4
(nhw di dinh nghia trong TCVN 13228 va
TCVN 13697).

333

Hé toa dd mat I3p ghép co khi

Hé toa dd co lién quan dén mat 1ap ghép co
khi, dwgce ky hiéu bang Om - Xm - Ym - Zn
(nhw da dinh nghia trong TCVN 13228 va
TCVN 13697).

3.34

Hé toa d§ dung cu

Hé toa do cb lién quan dén dung cu hoic
khau tac dong cubi dwoc lién két voi mat 1ap
ghép co khi, duwgc ky hiéu bang Oy - X - Y: -
Z (nhw da dinh nghfa trong TCVN 13228 va
TCVN 13697).

Chu thich: Hé toa @b dung cu cb lién quan dén hé toa
d% méat phan cach co khi.

TCVN 14445:2025

3.3 Coordinate systems in object handling

See Figure 4.

NOTE It is helpful for robot task programming to describe the
position and orientation of objects to be handled in a chain of
coordinate systems.

3.31

World coordinate system

Stationary coordinate system referenced to earth
which is independent of the robot motion, denoted
by Op - Xo - Yo - Zo (as defined in 1ISO 8373 and ISO
9787).

3.3.2

Base coordinate system

Coordinate system referenced to the base mounting
surface, denoted by O4 - X4 - Y1 - Z4 (as defined in
ISO 8373 and ISO 9787).

333

Mechanical interface coordinate system
Coordinate system referenced to the mechanical
interface, denoted by Om = Xm - Ym - Zm (as defined
in ISO 8373 and ISO 9787).

3.34

Tool coordinate system

Coordinate system referenced to the tool or to the
end effector attached to the mechanical interface,
denoted by O - X; - Y - Z; (as defined in 1ISO 8373
and ISO 9787).

NOTE The tool coordinate system is related to the mechanical
interface coordinate system.

13



TCVN 14445:2025

3.3.5

Hé toa do tac vu

Hé toa do co lién quan dén dia diém cua tac
vy, duwoc ky hiéu bang Ok - Xk - Yk - Zx.

3.3.6

Hé toa d6 déi twong

Hé toa d% cb lién quan dén ddi twgng, dwgc
ky hiéu béng O;- X;- Y;-Z;.

3.3.7

Hé toa d6 camera

Hé toa dd c6 lién quan @én bd cam bién giam
sat dia diém cla tac vy, dwoc ky hiéu bang
Oc-Xe-Ye- Ze.

Chu thich:  Cé thé I&p dat mgt hé théng nhin d& phat
hién vj tri va hwéng clia cac dbi twong dugc dat thy ¥.

14

3.35

Task coordinate system

Coordinate system referenced to the site of the
task, denoted by Oy - Xx - Yk - Zk.

3.3.6

Object coordinate system
Coordinate system referenced to the object,
denoted by O; - % - Y; - Z.

3.3.7

Camera coordinate system

Coordinate system referenced to the sensor which
monitors the site of the task, denoted by Oc - X - Ye
2

NOTE A vision system may be installed to detect the position
and orientation of arbitrarily placed objects.
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CHU DAN:

Heé toa d6 gbc

Heé toa 46 dé

Hé toa do mét I&p ghép co khi
Heé toa d6 dyng cy

Hé toa dd tac vy

Hé toa 6 dbi trong

Hé toa do camera

TCP

Co clu ndm git

W o ~N O ;M B W N

g

World
Base coordinate system

Mechanical interface coordinate system
Tool coordinate system

Task coordinate system

Object coordinate system

Camera coordinate system

TCP

Gripper

O 0~ ;B W N

Hinh 4 - Cac hé toa d trong diéu khién déi twong

Figure 4 - Coordinate systems in object handling

3.3.8
TCP
Piém tim dung cu

Piém duoc xac dinh cho mét (ng dung da
cho véi hé toa do mét Iap ghép co khi (nhw
da dinh nghia trong TCVN 13228).

Chq thich 1:  TCP Ia goc ciia hé toa d§ dyng cu (nhw
da dinh nghfa trong TCVN 13697).

Chti thich 2: TCP ¢ thé dwgc xem nhir mdt diém théa
thudn quan trong gitra cdc nha san xuét va ngudi sir

dung cho diéu khién bing tay cac déi tegng va cho méi
khau tac ddng cubi.

3.3.8
TCP
Tool Centre Point

point defined for a given application with regard to
the mechanical interface coordinate system (as
defined in ISQ 8373).

NOTE 1 The TCP is the origin of the tool coordinate system
(as defined in ISO 9787).

NOTE 2 The TCP can be considered as an important point of
agreement beiween manufacturers and users for handiing
objects and for each end effector.

15
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3.4 Cam bién trong diéu khién déi twong
bang tay

S dung cac tin hiéu cadm bién khac nhau gé
dat dwoc cac tac vy diéu khién cé do tin cay
ho&c tinh x&0. Co cdu ndm gilr c6 thé c6 cac
cam bién c6 kha nang phan hdi déi véi qua
trinh didu khién bing tay.

Chu thich: Cé cdc cam bién vé chire ning tinh xdo
khac cho diéu khién ddi twgng bén canh cac chirc niing
da dwoc dé cap trong diéu ndy nhu cdm bién vj tri/
huwéng cla dbi twgng, cam bién diém tiép xac, cam bién
dudmg vién cba ddi twong va cam bién van téc cla
ngén. Cac chirc ndng nay nén dwoc quy dinh riéng.
3.41

Phat hién st c6 mit ctia d6i twong

Phat hién sy c6 mat cla déi twong dugc st
dung trong cac tinh huéng sau:

a) d& bdo dam chic chan rang déi tuong
duoc ndm gilr & vj tri dng;

b) d& bdo dam chic chan rang dbi tuong
dwoc ndm gitr c6 hiéu qu3;

c) dé bdo ddm chac chan rang déi tuong
dwoc nha ra hoan toan,

34.2

Cam bién vj tri clia ngon kep

Cam bién vij tri cla ngdn kep dugc str dung
trong cac tinh huéng sau:

a) diéu khién ngén kep (nhw didu khién
servo) can thiét phai cé thong tin v& vj tri clia
ngén kep;

b) ¢& kich thwéc hodc hinh dang cla déi
tweong dwoc do bang nam gitr.

343

Cam bién lyc nam giir

Cam bién Iwc ndm git dwoc sz dung cho ddi
twong trong cac tinh huéng sau:
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3.4 Sensing in object handling

Various sensing signals are used to achieve reliable
or sophisticated handling tasks. Grippers may have
the following sensing capabilities for feedback
control of handling.

NOTE There are other sophisticated sensing functions for
object handling bes.des those given in this subclause, such as
object position/ orientation sensing, contact point sensing,
object contour sensing, and finger speed sensing. They should
be described individually.

3.4.1

Object presence detection

Detection of object presence, used in the following
situations:

a) to make sure the object to be gripped is properly

placed;

b) to make sure the object is successfully gripped;

¢) to make sure the object is successfully released.

3.4.2
Finger position sensing
Sensing of the finger position, used in the following

situations:

a) the finger control (such as servo control) needs
the finger position information;

b) the object size or shape is measured by gripping.

343

Gripping force sensing

Sensing of the gripping force exerted to objects in
the following situations:



a) lyc nam gilr dwoc xac dinh, vi duy, trong
diéu khién déi tuong dé v,

b) cac khép ngén tay duoc didu khién én
dinh.

Cha thich:  Lyc ném gir ¢6 thé dege cam nhan béng
mét bd phan cam bién lyc hodic dong dién dén déng
ngoén.

3.44

Cam bién ngoai lwc

Cam bién cac ngoai lrc va md men lyc dugc
s dung trong cac tinh huéng sau:

a) @& do trong lwgng clia ddi twong;

b) dé kiém tra co cAu nam gil ddi twong tiép
xtic hodc mét tiép xic véi vat thé; hodc cé vt
can trong mai truéng;;

c) didu khién dbi twong bang tay can phai co
théng tin vé tiép xdc trong tac vy l&p ghép.
Cha thich:  Céac ngoai lyc va md men lyc cd thd dwgc
cam nhan bang mdt bd cam bién lyc/ md men lyc hodic
dong dién din ddng ngén kep.

345

Phat hién sw trwot

Cam bién sw truot gitra cac ngén kep va cac
déi twong dwgc diéu khién trong céc tinh
huéng sau:

a) dé tranh sy ndm gi* va nang céac doi
tuong qua nang;

b) dé tranh su kep gitr 1dng &0 va khéng 6n
dinh d6i véi cac dbi twong;

c) dé& kep gir cac dbi twgng véi lc nhd nhét
can thiét @& tranh truot.

TCVN 14445:2025

a) gripping force is specified, e.g., in handling of
fragile objects;

b) finger joints are controlled for stable grasps

NOTE Gripping force can be sensed with a force sensor or
from the finger actuating current.

344

External force sensing

Sensing of external forces and torques in the
following situations:

a) to measure the weight of the object;

b) to check if the gripper or the gripped object gets
in or loses contact with objects or obstacles in the
environment;

c) the object handling control needs the contact

information in such a task as inserting

NOTE External forces and torques can be sensed with a
forceftorque sensor or from the finger actuating current.

3.4.5

Slip detection

Sensing of slip between fingers and objects in the
following situations:

a) to avoid gripping and lifting too heavy objects;

b) to avoid loose and unstable grasps of objects;

c) to grip objects with a minimum force necessary to
avoid slips.

17
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4 T vieng cho ban tay kep

Tiéu chudn nay 4p dung cac thuat ngir va
dinh nghia dwec cho trong TCVN 13228.

4.1 Kiéu khau tac déng cuédi

411

Khau tac dong cudi kidu dung cu

Khéu tac ddno cudi tv van hanh cé hiéu qua
trong khi di chuyén hoc dinh vi bdi mét canh
tay 16 bét.

Cha thich: M4 han hd quang, mé han diém, may phun
cat, may mai, thiét bj loai bd g, cai bao xoi, may
khoan, sting phun, sting gan keo, tua vit ty dong, sing
cét laser va sting cit biing tia nwérc.

41.2

Co céu kep

Khau tac dong cudi duoc thiét ké dé ndm bat
va gi* (nhv da dinh nghia trong TCVN
13228).

Cha thich: Co cdu ném gilr hodc khau tac déng cudi
kiéu co' cAu ndm giir khi so sdnh véi khau téc dong cudi
kidu dyng cy 14 mdt khau tac dong cudi ding dé kep vat
thé va di chuyén hoac djnh vj vat thé.

4.1.21

Co cau nam giir ban tay kep

Co cau nam gitr ban tay kep déi voi doi
twong bang cac ngén kep.

41.2.2

Co ciu ndm giir kiu khong ban tay kep
Co chu ndm giz ban tay kep dbi voi ddi
twong ma khdng ding cac ngon kep.

Cha thich: Cac co ciu ndm gi kigu khédng nam gi
ban tay kep d6i véi ddi twgng biing muc (xilc) vao, méc

bdng méc, dam thing hodc cim chat vao hadc lam nédi
(néng) I&n béng chan khang/ nam cham/ tinh dién.
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4 Vocabulary of grasp-type grippers

For the purposes of this International Standard, the
terms and definitions given in ISO 8373 apply.

4.1 Type of end effectors

41.1

Tool-type end effector

End effector that actually works itself while moved
or positioned by a robot arm

NOTE  Arc welding torches, spot welding guns, sanders,
grinders, deburring equipment, routers, drills, spray guns,
gluing guns, automatic screw drivers, laser cutting guns, and
water jet cutting guns.

4.1.2

Gripper

End effector designed for seizing and holding (as
defined in 1ISO 8373)

NOTE A gripper, or a gripper-type end effector as compared
to a tool-type end effector, is an end effector that grips objects
so as to move or place them.

41.21

Grasp-type gripper
Gripper that handles an object with finger(s).

41.22
Non-grasp-type gripper
Gripper that handles an object without fingers.

NOTE Non-grasp-type grippers handle objects by scooping,
hooking, piercing, or sticking, or by vacuum/ magnetic/
electrostatic levitation.



4.2 Cac thanh phan va co ciu cia ban

tay kep

4.2.1
Cac chi tiét co khi co ban
Xem Hinh 5.

4211

Mat Iip ghép ciia rd bt

Mat 13p ghép clia mdt co' cAu ndm gilr véi
cac mét |4p ghép clia cac rd bét.

4.21.2

Than co ciu ndm gitr

Chi tiét dic, cirg chéc trong két ciu co khi
co ban clia mét co cau ndm gilr trén d6 lap
¢cb dinh cac khau dAu tién clia cac ngon kep.
Chu thich: Chi tiét than co cAu ndm gilr c6 thé tidp xdic
triwc tiép vi cac d6i tegng.

4213

Ngén kep

Két chu xich dong c6 khdp ndi diu tién dwoc
14p ¢b dinh trén than co ciu ndm gitr.

Ch thich:  Mdt ngén c6 thé tiép xtic tryc tiép véi cac
ddi twong. Mot ngén di chuyén chi yéu vé than co chu
ném gilr.

4.21.4

Co céu déan dong

Co c4u c6 kha ning thyc hién chuyén dong
clia cac ngén tay kep trong co cAu ném gite.
VIDY Mb te dién, co cdu din dong dién tir, co cdu
dan dong tinh dién, co cdu din ddng khi nén, co cu
dan dgng thiy e, mé to sidu am, co' cu din ddng cao
su, vat lidu nhé hinh, co cau dan dong ap dign.

4215

Co ciu truyén déng

Co cAu dé truyén lyc dan dong tir cac co cau
din ddng dén cac ngdn clia co' cau nam git.

VIDY Céc co chu truydn dong cong sudt: truyén dong

TCVN 14445:2025

4.2 Elements and mechanisms of grasptype
Grippers

4.21
Basic mechanical elements
See Figure 5.

4211
Robot interface
Interface of a gripper to the interfaces of robots

4.21.2

Palm

Solid member in the basic mechanical structure of a
gripper on which the first joints of fingers are fixed

NOTE A palm may make direct contact to objects.

4213

Finger

Kinematic chain structure whose first joint is fixed
on the palm.

NOTE A finger may make direct contact to objects. A finger
moves primarily with respect to the palm.

421.4
Actuator
Power mechanism used to effect motion of fingers

EXAMPLES Electric motor, electromagnetic actuator,
electrostatic actuator, pneumatic actuator, hydraulic actuator,
ultrasonic motor, rubber actuator, shape memory alloy,
piezoelectric actuator.

4215

Power transmission mechanism

Mechanism for transmitting the driving power from
the actuators to the fingers

EXAMPLES Power fransmission mechanisms, linkage

19
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khép ndi, truyén ddng cép, truyén dong banh rang,
truyén dong vit, truyén dong cam, truyén dong 1o xo,
truyén ddng tryc tiép.

transmission, wire transmission, gear transmission, screw
transmission, cam fransmission, spring transmission, direct
actuation.

Y]

CHU DAN:

Mt phan cach cla rd bét
Than co cAu ban tay kep
Ngén

Khép ndi dau tién

Khau dau tien

Khép néi ther hai

Khau thir hai

Khép ndi thir ba

Khau thir ba

Chi tiét kep chat.

w W~ ;g AW N

s
o

Key

Robot interface
Palm

Finger

First joint

First link
Second joint
Second link
Third joint
Third link
Clamping element

W 0 ~ O O A W N =

—
o

Hinh 5 - Cac chi tiét co khi ciia co ciu ban tay kep

Figure 5 — Mechanical elements of gripper

4216

Chi tiét kep chit

Mét phan clia ngon tay kep ho#c khau clia nd
duwoc thiét ké dac biét dé tiép xdc truc tiép
véi cac déi tuong.

4.21.7

Bd cam bién

Co ciu dé thu dwoc cac tin hiéu tir co ciu
kep va/ hodc cac déi twong dung cho diéu
khién co ciu kep trong qua trinh diéu khién
déi twong bing tay.
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4.21.6

Clamping element

Part of finger or finger link specially designed for
direct contact to objects

4,217

Sensor

Device for acquiring, from the gripper and/or the
objects, signals to be used for controlling the
gripper in object handling



4.3 Kiéu nam gii ban tay kep

4.3.1 o

Po di dong ciia co cau nam giiy

S6 truc tinh tién va quay trong khéng gian di
dong clia toan bd céc ngon tay kep ciia mét
co cau kep d6i véi than cla ban tay kep.

Xem Hinh 6

Chu thich 1; Chuyén dong cla co cdu kep co thé
dwoc phan thanh ba loai: chuyén dgng dwomg, chuyén
dong mat phdng va chuyén dong khéng gian ty thugc
vao d9 di dgng clia cac co ciu kep. Ching han, &9 di
dong clia c4c co cdu kep dugc chi ra trén cac Hinh 6
a),b), c) lAnlwotia i, 3,6.

Chu thich 2: Bwéc d4u tién trong lap ké hoach cho cac
tac vy nim gi 1a hya chon d3 di dong khi quan tam dén
dic tinh clia déi twgng.

4.3.2

Béc tw do clia co ciu kep

S6 Iwgng tdi thiéu cac diu vao @é xac dinh
két cu clia co clu kep.

433

Bac tw do clia co ciu kep c6 ddi twong
Bac tw do clia mot co cau kep ¢é ddi twong
twong tw nhw bac ty do clia mét co cau kep
khi xem @éi twong nhw mot khau va thay thé
cac diém, cac dwong hosc mét tiép xudc, bang
khép néi twong duong.

434

Co céu kep kidu géc

Co chu kep c6 cac ngén tay kep co chuyén
déng quay.

435

Co c4u kep kiéu song song

Co chu kep ¢6 cac ngén tay kep co chuyén
déng tinh tién song song véi nhau.

TCVN 14445:2025

4.3 Type of grasp-type grippers

431

Degrees of mobility of gripper

The number of coordinate axes of translations and
rotations of the moving space of the whole fingers
of a gripper with respect to its palm.

See Figure 6.

NOTE 1 The moticn of a gripper can be divided into three
categories: linear, planar, and spatial, depending on the
degrees of mobility of grippers. The degrees of mobility of
grippers shown in Figure 6 a), b}, c), for instance, are 1, 3, 6,
respectively.

NOTE 2 The first step in planning grasping tasks is to select
the degrees of mobility taking the object properties into
consideration.

4.3.2

Degrees of freedom of gripper

The minimum number of inputs which can
determine the configuration of the gripper
mechanism.

43.3

Degrees of freedom of gripper with object

The degrees of freedom of a gripper with an object
are obtained in the same way as the degrees of
freedom of a gripper considering the object as a link
and replacing the contact points, lines, or planes
with equivalent joints.

43.4

Angle gripper
Gripper with rotational fingers.

4.3.5
Parallel gripper

Gripper with translational fingers that move parallel
to each other.

21
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4.3.6 Kiéu nim giir

4.3.6.1

Ném giir & tam

Ném gi¥ trong d6 co cAu kep diéu chinh sao
cho dbi twong ndm & tam clia co cAu.

43.6.2
Nam giir khéng & tam
Nam git khéng ¢ chirc ndng nhw chirc nang

clia ndm gitr & tam.

e

¢) Co cau ndm gitr chuyén
ddng dwong thing
(d% di dong 1)

c) Linear gripper
(mobility 1)

b} Ce cdundm gitr chuyén
ddng mat phang
(d6 di dong 3)

b) Linear gripper
(mobility 3)

4.3.6 Type of grasping

4.3.6.1

Centric grasping

Grasping in which the gripper adjusts its motion so
that it grasps the object in the centre of the gripper.

4.3.6.2
non-centric grasping
grasping that does not have the function of centric

grasping

a) Co chu ném gil chuyén
ddng khdng gian
(46 di dgng 6)

a) Spatian gripper
(mobility 6)

Hinh 6 - D9 di dong clia co céu kep

Figure 6 — Degrees of mobility of gripper

4.3.6.3

Nam gii¥ thich nghi

Nam gil trong d6 co ciu ndm gif¥ didu chinh
két cdu cua né @& pht hep véi hinh dang clia
ddi twong.

4.3.6.4

Nam git déi xirng

Nam gilr trong d6 cac ngén tay kep co cac
chuyén dong di xtrng.

4.3.6.5

Ném gitr khong déi xing

Nam gil trong d6 cac ngén tay kep khéng co

céc chuyén dong ddi xirng.
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4.3.6.3

Adaptive grasping

Grasping in which the gripper adjusts its
configuration to fit the shape of the object

4.3.6.4

Symmetrical grasping

Grasping in which fingers make symmetrical
motions.

4.3.6.5

Asymmetrical grasping

Grasping in which fingers do not make symmetrical
motions.



4.3.6.6

Ném giir dang khép kin

Nam gilr trong d6 khang chi céc ngén kep ma
ca than hodc canh tay clia co cau nam gilr
duge st dung dé tao ra sy ndm gitr dang
khép kin,

4.4 Kiéungon kep

441

Do di ddng ciia ngon tay kep

Céc kich thwée clia khong gian di chuyén clia
mét ngén tay kep.

44.2

Bic tw do clia ngén tay kep

S6 lwgng tdi thidu dau vao @& cé thé xac dinh
duwoc két cau clia mét ngon tay kep.

4.4.3 Kiéu chuyén dong ctia ngoén tay kep
4431

Ngén tay kep chuyén dong quay

Ngén dwoc dan déng chuyén dong quay.
Xem Hinh 7 a).

4432
Ngén tay kep chuyén déng tinh tién
Ngén dwoc din dong chuyén déng tinh tién.

Xem Hinh 7 b).

44.3.3

Ng6n tay kep da khép
Ngon ¢6 nhiéu khérp néi.
Xem Hinh 7 c).

4434
Ngon tay kep gian né dwoc
Ngén c6 thé bom phdng 1én durge bang khi

nén.

Xem Hinh 7 d).
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4.3.6.6

Power grasping

Grasping in which not only fingers but also the paim
or the arm are used to make a form closure grasp

4.4 Type of fingers

4.4.1 _
Degrees of mobility of finger
Dimensions of the moving space of a finger.

44.2

Degrees of freedom of finger

Minimum number of inputs which can determine the
configuration of a finger.

4.4.3 Type of finger movements

4431
Rotational finger
Finger that makes rotational motions.

See Figure 7 a).
4432

Translational finger

Finger that makes translational motions
See Figure 7 b).

4433
Multi-joint finger
Finger with many joints.

See Figure 7 ¢).

4434
Inflatable finger
Pneumatically inflatable finger

See Figure 7 d).
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4.4.3.5

Ng6n tay kep cé lién dong vé co khi

Ngén ma chuyén ddng clia né cé méi lién hé
twong hd vé co khi véi chuyén déng clia cac
ngdn khac.

Xem Hinh 8 a)

44.3.6

Ngér tay kep c6 chuyén dong dgc lap
Ngén ¢ chuyén dong doc lap voi chuyén
dong clia ngdn khéc.

Xem Hinh 8 b)
4.5 Diéu khién ngén tay kep

451

Piéu khién hai gia tri

So dd didu khién trong d6 trong dé lénh diéu
khién 1a “m&” hoac “dong’.

452
Didu khién vj tri
So dd diéu khién trong @6 chi diéu khién vi tri.

453

Diéu khién van téc

So db didu khién trong d6 van téc dwoc didu
khién.

24

4435

Mechanically interrelated finger

Finger whose motion is mechanically interrelated
with other finger motion(s)

See Figure 8 a).

4.4.3.6

' Mechanically independent finger

Finger whose motion is mechanically independent
of other finger motion(s).

See Figure 8 b).
4.5 Finger control

45.1

two-value control

Control scheme in which the command is either
“open” or “close”.

45.2

Position control

Control scheme in which only the position is
commanded.

453
velocity control
control scheme in which the velocity is commanded
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a) b)

LLL

c) d)
CHU DAN: Key
1 Chuyén ddng 1 Movement
Hinh 7 - Cac chuyén déng cta ngén

Figure 7 — Finger movements

2
a) Ngén ¢6 mdi lién hé twong hd vé co khi b) Ngon c6 chuyén ddng dac lap
a) Mechanically interrelated fingers b) Mechanically independent fingers
CHU DAN: Key
1 Hopsd 1 Gear
2 Co céudan déng 2 Actuator

Hinh 8 - Méi lién hé twong hé ciia ngén

Figure 8 - Finger interrelation
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454
Diéu khién lwc
So dd diéu khién trong dé chi didu khién lyc.

455

Diéu khién phéi hop

Diéu khién twong tac

So db diéu khién trong dé cac lénh diéu khién
vi tri va cac lénh didu khién Iyc dwoc phéi
hop théng qua cac phwong trinh chuyén
dong thwe hodc do sao cho thwe hién duwoc
nhiém vu diéu khién servo toa do dwoc thue
hién.

4.5.6

Didu khién hybrid

So do diéu khién trong d6 céc 1énh diéu khién
vj tri va cac 1énh didu khién lyc trén hé théng
toa 9 tac vu dwoc bién ddi thanh cac lénh
diéu khién trén hé thong toa dd khép va dwoc
tich hop théng qua mét cong thirc chuyén ddi
sao cho thyc hién dwoc didu khién servo toa
dg cho khép.

4,6 Phin tir kep chit

Ché thich:  Nén thiét k& cac chi tiét kep chat dé& phu
hop véi dac tinh clia déi twgng.

461

Dic diém hinh hoc

XemHinh 8

4.6.1.1 Sw phi hop

Phan t&r kep chat ¢ hinh dang dugc thiét ké
phl hop vé&i hinh dang clia déi twong duwgc
nam gic.

4.6.2

Tinh thay thé dworc

Phan t kep chat co thé thay thé duoc néu
né cé thé duogc thay thé bing cliing mét kiéu
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454

Force control

Control scheme in which only the force is
commanded

455

Impedance control

Compliance control

Control scheme in which the position commands
and the force commands are integrated through
real or virtual equations of motion so that the task
coordinate servo control is performed

4.5.6

Hybrid control

Control scheme in which the position commands
and force commands on the task coordinate system
are transformed into those on the joint coordinate
system and are integrated through a formula of
conversion so that the joint coordinate servo control
is performed

4.6 Clamping elements

NOTE Clamping elements should be designed to adapt for
object properties.

4.6.1

Geometrical features

See Figure 9.

4.6.1.1 Conforming
Clamping element whose shape is designed to fit
the shape of the grasped object.

46.2

Replaceability

Clamping element is replaceable if it can be
changed with the same type of clamping element



phan t& kep chit dung dé nam gil cling mét
kiéu dbi teong.

Chu thich: Cac phan t& kep chat nén dugc thiét ké dé
o thé thay thé dugc néu ching thudng bj hw héng do
thao tac béng tay 1ap lai dbi véi ddi twong.

4.6.3

Tinh 13p lan

Phan t&r kep chit ¢o thé ddi 1an dwoc néu nd
c6 thé duoc thay bang mot kiéu phan tir kep
chdt khac ding dé ndm gilv cac kidu ddi
twgng khac.

Chu thich: Cac phan tlr kep cht c6 thé dwoc thiét ké
dé déi 18n dugc khién cho cor chu ndm giir thich tmg

véi sy khac nhau vé dic tinh hinh hoc hoc dac tinh
vat ly clia mdt sb ddi twgng.

a) Phl hop

a) Conforming

TCVN 14445:2025

for grasping the same type of objects

NOTE Clamping elements should be designed to be
replaceable if they are often damaged with repeated handling
of objects.

4.6.3

Exchangeability

Clamping element is exchangeable if it can be
changed with a different type of clamping element
for grasping different type of objects.

NOTE Clamping elements can be designed exchangeable to
make the gripper accommodate a certain variety of geometric
or physical properties of objects.

b) Khdng phil hop

b) Non-conforming

Hinh 9 - Bic diém hinh hoc ctia cac chi tiét kep chat

Figure 9 — Geometrical features of clamping elements

4.7 Mit lip ghép cua rd bot
Cac mét 1ap ghép nén phu hop voi cac mat
I4p ghép co khi nhu:

471

M3t 13p ghép co khi (tdm)
[Xem TCVN 13234-1:2020]

4.7 Robot interfaces
Robot interfaces should conform to the mechanical
interfaces such as:

471

Mechanical interface (plate)
[see ISO 9409-1]
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47.2

Mit 1ap ghép co khi (truc)

[Xem TCVN 13234-2:2020]

4.8 An toan trong nim giir va chuyén
déng nam giir

4.8.1

An toan

Chirc nang duwoc thiét ké dé& duy tri an toan
trong trudng hop c¢6 hw hdng thdy trwéc
dugc clia bt ¢ chi tiét don gian nao.

4.8.2

Tw thing bing

Chirc ndng clia mdt co ciu trong dd cac
phan t& bi ddng gi* khéng cho co cAu nam
gi* nha d6i twong dugc nam gilr trong
trwedng hop ngudn cung cip nang lwgng b
hw hdng.

48.3

Tw khda

Chirc ndng co khi dé ngan ngira cac ngoai
Iwc khdng 1am cho co' cAu ndm gitr nha ddi
twong dwoc nam giir trong treong hop ngudn
cung cép nang lwgng bj hw hdng.

484

Khéa lién dong

Cho phép hodc ngan can cé diéu kién mét sb
chuyén ddng ndm gitr hodc nha.

485

An toan cho nim giiv

Chtrc ning phong tranh ném giir khong chic
chén.

Chu thich:  Cac vi dy vé& an toan cho nim gil nhw ty

dong tranh ném gi cac d6i trgng qué nang va tr dng
didu khién lwc d& tranh sy trrgt cla ddi trong.
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4.7.2

Mechanical interface (shaft)
[see I1SO 9409-2)

4.8 Safety in grasps and grasping

4.8.1

Fail-safe

Function designed to maintain safety in case of
foreseeable failure of any single component

4.8.2

Self-holding

Function of a mechanism in which passive
elements keep the gripper from releasing the
grasped object in case of power failure.

48.3

Self-lock

Mechanical function to prevent the external forces
from driving the gripper to release the grasped
object in case of power failure

484

Interlock

Conditional enabling or inhibition of particular
grasping or releasing motion

485
Grasping safety
Function to avoid insecure grasps.

NOTE Examples are automatic avoidance of gripping too
heavy objects and automatic force control to avoid slippage of
an object.



4.8.5.1
Rui ro
Tac dong clia @9 khong ddm bao.

Cha thich 1:  Higu &ng a sy sai léch so voi dy kién -
tich cye hodc tiéu cyc.

Cha thich 2: Sy khéng chéc chén 14 trang thai, tham
chi 1a mét phan, thiéu théng tin lién quan dén, sy hiéu
biét hodc kién thirc v& mdt sy kién, hau qua hodc kha
nang xay ra clia nd.

Ch thich 3: RUi ro thidng dugc dic treng bang cach
tham chiéu dén cac sy kién tiém an va hau qua (phy
dwgc dinh nghta trong ISO Guide 73) hodc sy két hop
clia nhirng diéu nay.

Cht thich 4;  Rdi ro thuémg dwec dién dat dwdi dang
két hop gila hau qua cla mdt sy kién (bac gdm nhirng
thay ddi vé hoan canh) va kha nang xay ra lién quan
(nhv dwgc dinh nghia trong 1ISO Guide 73).

Chii thich 5: Trong tiéu chudn nay, khi thuat ng@ “rii
ro va co hdi" dwgce st dyng thi didu ndy cb nghia 1a i
ro an toan (3.39), co hji an toan (3.40) va céac i ro
khac va co hdi khéc cho hé théng quan Iy.

Cha thich 6:  Day 1a mét trong nhirng thudt nglr va dinh
nghia cét I6i clia cac tiéu chuiin hé théng quan ly dwgc
néu trong Phy luc SL cda Phy lyc ISO hep nhét cla
hwéng dan ISO/EC, Phan 1. Chi thich 5 da dugc thém
vao dé lam rd thuat ng® “rli ro va co hdi” khi st dung
trong tiéu chuén nay.

4.8.5.2

Hiéu suét

Két qua c6 thé do lwdng duoc.

Chu thich 1:  Hiéu sut co thé lién quan dén nhing
phat hién dinh lwgng hodc dinh tinh.

Chu thich 2; Hiéu suét co thé lién quan dén viéc quan
ly cac hoat dong, quy trinh, san phdm, dich wy, hé théng
hoac té chirc.

4853

Hiéu qua

Mrc dd cac hoat dong da 1én ké hoach dwoc
thue hién va cac két qua da lén ké hoach dat
duoc.

TCVN 14445:2025

4.8.5.1
Risk
Effect of uncertainty.

Note 1 fo entry:  An effect is a deviation from the expected —
positive or negative.

Note 2 to entry: Uncerainty is the state, even partial, of
deficiency of information related to, understanding or
knowledge of, an event, its consequence, or likelihood.

Note 3 to entry: Risk is often characterized by reference to
potential events (as defined nISO Guide 73) and
consequences (as defined in ISO Guide 73), or a combination
of these.

Note 4 to eniry: Risk is often expressed in terms of a
combination of the consequences of an event (including
changes in circumstances) and the associated likelihood (as
defined in ISO Guide 73) of occurrence.

Note 5 to entry: In this document, where the term “risks and
opportunities” is used this means safefy risks (3.39), safety
opportunities (3.40) and other risks and other opportunities for
the management system.

Note 6 to entry: This constitutes one of the common terms
and core definitions for ISO management system standards
given in Annex SL of the Consolidated ISO Supplement to the
ISO/IEC Directives, Part 1. Note 5 to entry has been added to
clarify the term “risks and opportunities” for its use within this
document.

4.85.2
Performance
Measurable result.

Note 1 to entry: Performance can relate either to quantitative or
qualitative findings.

Note 2 to entry: Performance can relate to managing

aclivities, processes, products; services, systems or

organizations.

4.85.3

Effectiveness

Extent to which planned activities are realized and
planned results are achieved.
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4854

Yéu ciu

Nhu cdu hodc ky vong dwgc néu ra, ngu y
chung hozc bat budc.

Cha thich 1:  “Ngu ¥ chung” ¢6 nghta I3 theo thdng 1&
hodc théng 1& chung dbi véitd chirc va cic bén quan
tam thi nhu céu hodc ky vong dang dwgc xem xét Ia
nguy.

Cha thich 2:  Yéu ciu dugc quy djnh 13 yéu chu dugc
néu, vi dy trong théng tin dwgc ghi ct.2p.

4.85.5

Po lwong

Qua trinh @& xac dinh gid tri.

4.8.5.6

Giam sat

Xac dinh trang thai clia moét hé théng,
mét quy trinh hodc mét hoat dong.

Chu thich 1: D& xac djnh trang thai, cd thé can phai
kidm tra, giam sat hodic quan sat nghiém ngat.

4.8.5.7

Hiéu suét an toan djch vu (rng dung

Két qua ¢ thé do Iwong dugc lién quan dén
tinh an toan cta djch vu ting dung.

Chu thich 1:  Céc vi dy vé sb ligu dé do lvdng hidu

suét lién quan dén tinh an toan clia dich vy ng dung
la:

— théi gian hoat ddng lién tuc khdng co tai nan;

— 56 14n suyt va cham (thwdng dugc goi 1a sy ¢d 1a sy
kién nguy hiém nhung khang gay ra tac hai);

— sb lwgng d& xuét cai tién;
— sb lwgng ngudi ¢6 trinh d3 chuyén mén vé an toan;
— s6 Irgng xét nghiém khin cép.

4858

Nha cung cip hé théng rd bét

Té chirc cung cAp cac thanh phan, hé théng
con hodc hé théng ré bdt cho nha cung cép
dich vu (rng dung. Ching bao gdm phan
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Requirement

Need or expectation that is stated, generally implied
or obligatory.

Note 1 to entry: “Generally implied” means that it is custom or

common  practice for  the organizafion and inferested

parties that the need or expectation under consideration is
implied.

Note 2 to entry: A specified requirement is one that is stated,
e.g. in documented informaZon.

4.8.5.5

Measurement

Process to determine a value.

4.8.5.6

Monitoring

Determining the status of a system, a process or an
activity.

Note 1 to entry: To determine the status, there can be a need
to check, supervise or critically observe.

4.8.5.7

Application service safety performance
Measurable resuit related to the safety of an
application service.

Note 1 fo entry: Examples of metrics to measure

performances relevant to the safety of an application service
are:

— continuous operation time without an accident;

—the number of near-hits (generally known as an incident
which is a hazardous event but does not cause aharmas a
result);

— the number of improvement proposals;
— the number of persons with safety-related qualification;

— the number of emergency tests.

4.8.5.8

Robot system provider

Organization that supplies robotic components,
subsystems, or systems for application service
provider. These include hardware for the physical



cting cho hé thdng vat ly cla ré bét va phan
mém dé van hanh phan cirng va giao dién
diéu khién

Chu thich 1:  Nha san xuét co thé dwec coi la nha cung
cép hé thdng 18 bét.

Cha thich 2:  Nha tich hep hé théng c6 thé dworc coi la
nha cung cép hé théng rd bét.

Cha thich 3:  Nguwéi ban co thé dugc coi la nha cung
cép hé théng rd bét.

4859

Han ché st dung rd bét

Diéu kién st dung ma nha cung c4p hé théng
ré botdw dinh trong qua trinh thiét ké bao
gdbm méi trwong hoat dong clard bét, gidi
han ngwdi ding, gi¢i han hanh vi cla nguoi
dung, ndng lwc can thiét d& si dung, ndi
dung giao duc va dao tao dé dat duoc nang
Iwc, thoi gian duy tri hiéu suét lién quan dén
an toan va bao tri va kiém tra can thiét.

Chii thich 1: Han ché sir dung ro bét twong duong véi

“gi¢i han clia may méc” dwoc quy dinh trong 5.3 clia
180 12100:2010 .

Cha thich 2 “May méc” co thé thay ddi thanh “ré bét”
trong tiéu chudn nay.

4.8.5.10

Voéng d&i chia dich vu tng dung

Céc giai doan lién tiép va lién két clia mot hé
thong quan lylién quan dén dich vu (g
dung, tir van chuyén va Iap datrd bét dich
vy dén x Iy cudi cling.

Chu thich 1:  Véng ddi clia cac giai doan dich vy g
dyng bao gom van chuyén rd bét dich vy, lAp dat, siv
dung, thay ddi ndi dung clia dich vy, kidm tra, bao tri,
xt? ly cudi véng d&i va thai bd cubi cling.

Cha thich 2:  Chuyén thé tir TCVN ISO 14001:2015,
333

4.8.5.11

Bén thir ba c6 kién thirc dic biét

Ca nhan ho3c td chirc c6 thé dwoc coi la cb

TCVN 14445:2025

system of a robot, and software for operation of the
hardware and control interfaces

Note 1 to entry: A manufacturer can be regarded as a robot
system provider.

Note 2 to entry: A system integrator can be regarded as a
robot system provider.

Note 3 to entry: A seller can be regarded as a robot system
provider.

4.8.5.9

Robot use restriction

Condition of use intended by arobot system
provider during designing including an operational
environment  of robot, auser's

limit, competence required to use,

auser limit,
behaviour
education and training contents to obtain the
competence, a period for safety - realated
performance to be maintained, and necessary
maintenance and inspection.

Note 1 to entry: Robot use restriction is equivalent to “limits of
machinery” specified in 5.3 of 1SO 12100:2010.

Note 2 to entry: “Machinery” and “machine” is changeable to
“robot” in this document.

4.8.5.10

Life cycle of application service

interlinked  stages  of
a management system related to an application
service, from transportation and
of service robots to final disposal.

Consecutive  and

installation

Note 1 to entry: The life cycle of application service stages
include transportation of service robots (3.24), installation, use,
change of contents of a service, inspection, maintenance, end-
of-life treatment and final disposal.

Note 2 to entry: Adapted from ISO 14001:2015, 3.3.3.

4.8.5.11
Third party who has special knowledge
Person or organization that can be regarded to
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kién thirc vé an toan may méc.

Cha thich 1: Vi dy, ngw&i chiPng nhén hodc nguéi cd
kién thirc v& an toan may méc [vi dy k§ s an toan hé
théng, ngudi danh gia an toan (mét phan), cb van an
toan cang nghiép (mdt phén)].

Cha thich 2:  Thanh vién clia nha cung cép dich vy ting
dyng cé thé la bén thir ba c6 kién thirc chuyén mén.
4.8.5.12

Rui ro an toan

Su két hop gitva kha néng xdy ra tac haiva
mirc d6 nghiém trong clia tac hai do.

4.8.513

Gay hai

Thuwong tich hodc thiét hai cho strc khoe clia
con ngudi, hodc thiét hai cho tai san hodc
moi trerdng.

[NGUON: ISO/IEC Guide 51:2014, 3.1]

4.8.5.14

Sw kién nguy hiém

Sw kién co thé gay hai.

[NGUON: IS0 12100:2010, 3.9]

48515

Tai nan

Sir kién nguy hiém gay ra thiét hai thye té.
4.8.5.16

Thiét ké an toan vén cé

Céc bién phap dwoc thyc hién dé loai bd cac
méi nguy hiém va/ hodc giam thiéu rdi ro an
toan bing cach thay doi thiét ké hodc dic
diém van hanh clia san pham hodc hé théng.
[NGUON: ISO/IEC Guide 51:2014, 3.5]

4.85.17

Nguy hiém

Ngudn gay hai tiém tang

[NGUON: ISO/IEC Guide 51:2014, 3.2)
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have knowledge of machinery safety.

Note 1 to entry: For example, a certifier or a person who has
knowledge of machinery safety [e.g. system safety engineer,
safety assessor (part), industrial safety consultant (part)].

Note 2 to entry: A member of an application service provider
can be a third party who has special knowledge.

4.8.5.12

Safety risk

Combination of the probability of occurrence of
harm and the severity of that harm.

4.8.5.13

Harm

Injury or damage to the health of people, or damage
to property or the environment.

[SOURCE:ISONEC Guide 51:2014, 3.1}

4.8.5.14
Hazardous event

Event that can cause harm.
[SOURCE:ISO 12100:2010, 3.9)
4.8.5.15

Accident
Hazardous event which result actual harm.

4.8.5.16

Inherently safe design

Measures taken to eliminate hazards and/or to
reduce safety risks by changing the design or
operating characteristics of the product or system.

[SOURCE:ISO/NEC Guide 51:2014, 3.5}

4.8.5.17
Hazard

Potential source of harm

[SOURCE:ISO/IEC Guide 51:2014, 3.2]
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PHU LUC A

(Tham khao)

Biéu mau trinh bay cac dic tinh cta co ciu nam giir

Formats for the presentation of gripper characteristics

Phu luc nay dua ra cac vi du vé biéu méu dé
trinh bay céc dic tinh cla co ciu kep ding dé
diéu khién d@6i twong bang tay.

Biéu mau A1 ding dé trinh bay cac dic tinh
clia cac co clu kep hién co hodc theo ké
hoach dwoc xac lap. Nha san xuét co cau kep
c6 thé mo ta cac dic tinh cho cac san pham
clia minh theo biéu mau A1.

Biéu miu A2 dung dé chi ra cac yéu cdu cla
co cau kep cho cac tng dung theo dy dinh
cla rd bdt. Nguoi st dung rd bét co thé quy
dinh c4c yéu ciu clia co cau kep ma ho can
duing theo biéu méu A2.

Chi thich: Cac sb ghi trong cac ngodc don twong

duong véi cac sb cla thudt nglr dugc néu trong tidu
chuén nay,

This annex gives examples of formats for the
presentation of gripper characteristics for object
handling.

Format A1 is for presenting characteristics of

grippers.
manufacturers can describe the characteristics of

existing or  planned Gripper

their products according to Format A1.

Format A2 is for showing requirements of grippers
for intended robot applications. Robot users can
specify the requirements of gripper they need
according to Format A2,

NOTE Numbers in parentheses correspond to the term
numbers cited in this International Standard.
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A.1 Biéu miu A1

[Bidu mAu nay dung d& mo ta cac dic tinh clia cac co cAu kep Ngay phat hanh
hlen cé hoac theo ké hoach TR EEEEEE T ————— A T S AL

TN 260 XUBE COSEN0 KOD (B0 ornedieenet i R B B AR T B S s A
Nha 3N XUAL CO' CAU KEP (18 ChI) .....cooovvverirsenss e e estseessess s sesss s ssss s s se st eseesecsssssbesees

MU (MOGEI) ClIA GO SH KEP .....veicmirsississsssamisssssssssssssessmssessssissasesesisesmssmasssssssessasses assemsssssssesssessassasemsarseses
Ung dung Chinh €A CO CAUKEP .......ooeeuiiiensisssssecmeessceessesssmssesssessssussesssesesssssss sescessssmmeessesssssensssmsensasisneses

Két cau co khi

B2 vé& [cAc kich thwée chinh, bé tri ngon, chuyéa dong cla ngén (4.4.3), bd tri co chu dan do.g
(4.2.1.4), co cAu truyén dong (4.2.1.5), b tri cdm bién (3.4).....]

Dic tinh clia co cAu kep:

KIS PO BB 0 ST IBD Y 550 s N sain  ES BA A RS A BAR AR en e
Khodng cach I#n nhat Qiffa CAC NGON (MM) ....vermerruersrssessmcrssieserssessssssssssassasessssssssssssmanssmssessssessssssassssenns
Khoang cach nhé nhét gitra cac ngon (mm) ......
Lurc kep lén nhét (N) ...

Luec thao tac bang tay lén nhé{ (N) ...
Mb men lén nhét cho phép clia ngén (N m)

Dién tich bé mat kep (mm2) ... -
Thoi gian Iam viéc (thei gian kep. thoi gian buong long] {s)

Kidu co cau kep:

SO NGON wecvveerrecnnen.

BS trf NGON .vevveervesrienns
B0 Ol 0N sl B0 G R A1) iy oon bR ik S RS A NSNS AR R T
Bac ty do ciia co cAu kep (4.3.2) ........
DA KIS (080 ot o oaueves b i S350 £ AR

Ngoén

DO di GONG CUA NGON (.4.1) «oeeerrerereeeeeceeie et ier sttt st st sa et s bbb as s st b b basas bbbt st be s nnn s
Béc ty do clia ngon (4.4.2)
Chuyén dong cia ngon (4.4.3) ..........c....... s

Co céu dan ddng (4.2.1.4)

Ki&U CO' CAU AAN GONG w..ooovoeevecercveersissmssssesmsssssnssnssssssens :
S6 IPENG €O CAU AAN FONG 1.vvvvverernssmsersrmssrrneseessesseees
Cong suat danh dinh cla co' CAU QAN ABNG (W) .coueuriimuceeereseraseessresse s sssmsessessmssmssens et se st sseestoenssees

Co chu truyén dong (4.2.1.5) ...cceemmecrurrennrrennsnene

Chi tiét vé& chuyén ddng clia ngén (cé lién quan ﬂén hé toa 6 clia mit phan céch ¢o khi nhw d4 dinh
nghfa trong TCVN 13697 )

Pinh nghla TCP (3.3.8): d6 dich chuyén so v&i mat phang Xm - Ym ......... e bbb nanas
Pinh nghta TCP (3.3.8): 3 dich ChUY&N S8 VO trUC Zm .....ccvveriureririiereiinessessieesssssisse s sassssssesssnes
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Diéu khién ngén
50 38 QB0 KIEN NOON (4.5) ocovuercicsacuiisanesssnssississssisusussssssassinsinnssssiesinssnssad sesbabiasssas saehssndset Siematdintsmansnectisnne
Cac tin higu di8u KRI€n ...........ccoovemereerrnreneeaces :
CAC T NIBU DO HEP . insiiisisasassbusssiessnsisssisaesssivsisasabsisiesiniissssissddsdinsnsian 1s85eLdas coliibdo boisn sk banusbsbcbiensnbabsnds i
So db khdi clia diéu khién ngén

Céc chirc rang cam bién (3.4) ....

Chi :iét kep chit (4.6)
Tinh thay thé duoc/ tinh ddi Ién du'qc .......

MOT tIFONG JAM VIEC ettt s isassebess s e s bans s basa s s s s b ot 4 2 ams s epan s e emssesesemsnsesenens

Pic tinh clia dbi tegng:

Hinh hoc (hinh dang, kich thwoc) (mm)
Khéi lwong clia dbi twong (Kg) ....
Nhiét 0 1n nh&t/ nho Nhat clia 801 PPNG (OC) ..cuu.erverieeersresssssssssissressssssssassesessssssssssmsmssessssssssssssnnsssins
)2 TR 0 THOIE it 8 s o e e oA e
DAC NN NAM ChAM ... eens

Mt phan cach ciia rd bbt (4.7) va co cu va co chu chét tay quay
Mt phan cach co khi: phi hop tiéu chuén KY DB w.vveeeeeevesiseesss e
Ban vé (dwoc dua ra ndu mat phan cach 1a thiét ké dugc cp chirng chi cla cong ty)

Kha nang st dung (truyén n3ng IPONG VA tiN NIBU) .....cvummrereeererereseesisssassmsmrssssseessssanssmn sssnsssssssssasssssssanes

An toan (4.8) ...

Canh béo (Néu co bét ol sy phéng nglra nao can thrét cho van hanh co céu ndm gitr thi chung phau
dwgc quy dinh):

Céac dac tinh khac: .................

") Céc chi tiét kep chit cd thé dwoc ché tao béng cac vat ligu dan hdi dé thich nghi véi cac déc tinh hinh hoc hodc vat ly clia
céc ddi trong. Bé dieu khién béng tay cac ddi twong nding cb cac bé mét tron nhan nén sir dung cc chi tiét kep chat cd cac
bé mat nham, Nén sir dung cac chi tigt chiu nhiét cho di u khién bang tay cac doi tegng cb nhiét d cao. Béi voi cac bé mat
béing vat ligu mai, nén s dung céc chi tiét chju mai man. Cé thé st dung vét ligu chéng &n mon néu cén thiét cho cac didu
kién mdi tnrdng khic nghiét,
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A.1 Format A1

[This format is for describing the characteristics of existing or Date of issue
planned grippers.]

Gripper manufacturer (name) S
Gripper manufacturer (2ddress) .........ccococesivemrmnencenens

Gripper model

Gripper type ...
Gripper main applications.........ccveriinicrninssssssr et

Mechanical structure:

Drawing [main dimensions, finger arrangement, finger movement (4.4.3), actuator arrangement
(4.2.1.4), power transmission mechanisms (4.2.1.5), sensor arrangement (3.4), etc.]

Gripper performances:
Gripper Mass (KG) .....occcevrrerermressecssssmisssssssissessssas .

Maximum distance between fingers (mm) A
Minimum distance between fingers (mm) .............. R ORI

Maximum gripping force (N) ieniditenesi g seaaasnasa cersrsst st
Maximum manipulating force (N) O crbsrre e et e bt e en e

Maximum allowable moment of finger (N.M) ..o s sisanes
Gripping surface area (mm?) ................ . S e e
Operating time (grasping time, releasing fime, etC.) (S) ..o arese s ees

Type of gripper:
NUMDET Of fINGETS ...cocvviveiiiiciee ettt et b st s b e p s bbb bbbt e sebetresbe st ntas
Finger arrangement ...........cco.......

Degrees of mobility of gripper (4.3.1) ... st s
Degrees of freedom of gripper (4.3.2) ..........
Type of grasping (4.3.6) .....cccccurmmimesnsrnressiensernnens

Fingers:

Degrees of mobility of finger (4.4.1) -

Degrees of freedom Of fINGEN (4.4.2) .....ccoumrveensinirrerieme e ssississis s sss s ssesss e e s sessessssssns s ssmsnssmsssssnssasas
Finger movement (4.4.3) ......ccccorerrvrerircrnninns et a e et a s enea e s er e nenen

Actuators (4.2.1.4)

Type of aCtUALOTS ..o

Number of aCtuatars..........cccoreenreniessiiicnisininns: B T A Tl R P PR
Rated actuator power (W) ........ccooecciians R PR P

Power transmission mechanisms (4.2.1.5) .....ccccvvmnenninvnicncsicsenne . i isnevisssesmb unss

Details of finger movement (in reference to the mechanical interface coordinate system as defined in ISO
9787):

TCP definition (3.3.8): offset from Xm - Ym plane :
TCP definition (3.3.8): offset from Zm aXiS .......cooveeeeemerieieeerrinincrnns N R
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Finger control:

Finger control SCREIME (.5 ..., i i i s isiesiisnsistanstassinsssesisssasiassbat st dotsds iese dadbus s dnonssthansinta sass
NN SINIENS - i siadis i bise et s isae e b omams b3 ab e S a5k et o bt (4 s S
FEEADACK SIGNAIS .....eeteeeeeee et e e e s e st s be et s s et ean st san b e eseennebennnearennesn

Finger control block diagram

SenSiNG fUNCHONS (3.4) ..ottt e e e es e s s se s saebe s saseasnse e saeseasss et sasebes s bebsanan

Clamping elements (4.6)
Material 1 ......coerececereeeree e e
Replaceability/eXChangEabilify ...ttt ae e srn s ene e reaen

Operating BRVIFONIMENE ..ot e r st e be s s s bs s se bbb e bens bbbt sessennein

Object properties:

Geometry (shape, dIMENSIONS) (MM} ....ciriirrii it s e es e bbbttt ema bbb aena e sens
ODIECE MABS R i i i st a b unmineiens s sEa s henasass aansinssns suss st sn seusa s wssitns SR s s dssoiest Fodbdesabuiias
Maximum/minimum object teMPErature (FC) .........c.cceeeieeeeiiriieeiisreset et sesbeses s bbbt s s b see st s brssensnses
SUITACE CRATRCLEIBHOS . oitiiissasierisivitaveissssanssiuienssiniusse v seed o s sasaSors Harviies afinssuidiissisusies 8PS Sn o Fea e as b
Magnetic properties ..........ccocoeecreennns

Robot interfaces (4.7) and wrist mechanisms:
Mechanical interface: conforming to standard ...............ccoeoverenne. designation..........c...c.covveeennnes

Drawing (shown if the interface is a company’s proprietary design)

Serviceability (transmission of energy and SIGNAIS) .........cov e

B L ) vvvvvovo—

Warning (if any special precautions are needed for the operation of the gripper, describe them.):

BT PIOPEIHIES. .....ceeeeee ettt sttt sttt sttt bt b e et s e e s e st she et e b s be st sasnnesasanns sersensasnns

" Clamping elements can be made of elastic materials to adapt geometrical or physical properties of objects. To handle
heavy objects with smooth surfaces, clamping elements with rough surfaces should be used. Heat resistant elements should
be used for handling high temperature objects. For objects with abrasive surfaces, wear resistant elements should be used.
Anticorrosive materials may be used where required for harsh environmental conditions.
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A.2 Biéu mau A2

[Biéu mAu nay dung dé quy dinh cac yéu cu cla cac co cau Ngay phat hanh
kep)

NGUDT ST AUNG 1O DA (BBN) c.iiiviisiiiniiumsiisssisisnsisansssiimessseatancasiascassnseinsivesrassnasasssiussbsssass baiuassninsondsassessnsssssassas
Nguei siv dung 16 bét (dia chi) ..... obd et Sensa s ehaseaea it nan RS s

Linh virc ap dung

Mé tatac vy ..

Pic tinh clia cac déu tuong duqc didu khién bang tay:

Tén ddi twgng ..

Hinh hoc (hinh dang, Kich thu*dc} (mm)

KNbi hromg clia 00§ QMG (K] .cvmremseoonerremsascamsamsitomsssssssissstssssrsissmsrssssssssrasssaasosnsssanss

Nhiét do lén nhat/ nhd nhat cla dél tuqng (°C) ...........................................................................................
DAC tNh D& MEL ..eoovoererrreeeeerecrieereeesesssesssssesnssssnnes

DEC NN NAM CRAM 1.t ese s s s e s be et e bss s sb s s e s s s bes L hems SRR beA R bbb s b bbbt bbbt
Tinh chét cia vat figu (vat liéu, tinh bién dang V.V...) ..c.eeiceseesisinnns cee

Thay ddi kich thwéc trong qué trinh gia cong (mm)
Cac bé mat diéu khién bang tay duoc khuyén nghj
Cac b& mit khong cho Phép P XUC .........eveevvveereerserreneecesssesseeenecsenes

Ban vé clia ddi twong [kich thwdce, thay ddi kich thurdre trong qua trinh gia cang, trong tam, cac bé mat
diéu khién béing tay duwoc khuyén nghij v.v...)

Céc yéu cdu cho diéu khién bang tay:

Tur thé clia dbi twong trurde khi didu khién béng tay ...........
Tu thé clia ddi trgng sau khi diéu khién bang tay .......
Thao tac béing tay trong co cau kep ...
Cac lyc 1én nhét cho phép dbi voi dél tuqng (N) S

Théi gian [am viéc (theri gian ndm gitk, thei gian buong Iéng. chu ky théi gian, v.v.. ) {s)

Sl,r nhém lén ¢ thé ¢ dél voi dél tuo'ng . .
Ban vé cho cac yéu cAu diéu khién béing tay (céc hé théng toa d() c4c tu thé clia dé] twong v.v...
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Cac yéu cdu clia co chu kep:
SO Ir@Ng CAC NGON ..o renessiense e

B tri ngén ............. ceevveenaeesnens

D0 di dong clia co cau kep (4.3.1) oo,

BAC 1 A0 CUA GO CAU KEP (4.3.2) 1ouvvreresverisstemsesiocesesessssssssssaseess e st ssse essss s sassass s seessonssssassasssesesserassennes
KGBU KEP (4.3.8) cvvvvevuvereurersseissessinssassssasassssssssseasssesssssesessssssssesssss ssssss st s sessaassssss et ssssssees e susnssssessssosssescs

Cé4c yéu cau clia ngon:

D4 di ddng cha ngon (4.4.1) ....ccocciovnnemsiienransesenens

Bac tw do clia ngdn (4.4.2) ........
Chuyén dong clia ngon (4.4.3)

Co céu dan dong dwoc dé nghj (4.2.1.4)

Diéu khién ngén dugc kién nghi:

So dd didu khign ngon (4.5) ..veeveeeeeeeereeeree e eeeennereens

Cac tin hieu dieu Khidn ........coceeeeeenecrennnerinens

CAC tin NiBU NI EED ....oovvverreereer s e sisnssseneens

.................................................................................

CAC yeu CAu v& ChiFC NANG CAM DIEN (3.4) w.vuuvveerrverreeeniaeneteeeseessessossesessssssesasssssesssssssssssssssssesnssenssamesnsas

Mat lép ghép clia ro bot (4.7) ceveeeeeeeeeeeereereenene

Mat lip ghép co khi: phi hop véi tiéu chudn ............

Kha ning st dung (truyén ning Igng va tin hiéu)

An toan (4.8)

Céc dic tinh ctia ré bdt cin cho tac vu:
Khéng gian [am VI&c (Mm) ...c.occcvrrvrrercrrenrennns

Teond B R Bha TN o e e s e e

Tinh 13p lai clia tw thé (mm). it

Théi gian dn dinh hoa tw thé (S) ....veeeveensiesnessiirens

S6 Iwging tryuc ...

BA tri Kh&'p 061 .ovvenreererernerernsees

SO IPONG CANN LAY <.vvvvveeeraerivenressressssaesssiessesessesssssess st sesssssssssssssssssesses s smss sssesss et sesssesssessssssscssmssssssssnnsson

Céc yéu cau khac ........
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A.2 Format A2

[This format is for specifying the requirements of grippers.) Date of issue

ROBOE USER{NAME) it siuanss o ki iy o a3 UieSRaEE s S Snse syonciba s asien bbb bhas SRS A nsna sy i
RODOL USEF (AAAMESS) ...veveereeectie ittt et bbb b e s n et sa s e s n e s

Field Of @PPHCAHON ........cco vt e ssm s bbb e

Task description ..........ccoce..

Properties of object to be handled:
OBJECTTIAME 005 5t it bt vsiesscas o 4asusssonns Sesansie sesses s o Shssss st 65 HRaTar b bos i s S b i s busn
Geometry (shape, diMENSIONS) {MM) .......vrwiirrre it ot sasessassassassesassassansas
Object mass (kg) T

Centre of Gravity (MM ..o e e st b sae s sae s s resrsantens
Maximum/minimum object temperature (°C) ....

SUACE ChATACIEHSHCS ..ottt e a s b s s e s s b e
MAGNEHIC PrOPEITIES v.eerveieeereieses ettt sb sttt bbbt e s s e bR e b et bs b sb b st be b
Nature of materi?al (material, deformity, B1C.) ..o
Dimension change during proCesSiNg (IMM) ......cvvrreciessieisseinimnrsreris e s et ras s st sbenssesseses
Recommended handling SUMFACES ...........cccvimrieienrenscsiesecanmsnsessses e senssssrsrsssssssbennsnnsss renssbsssssssensussssas
Surfaces not allowed to touch ...................

Drawing of object (dimensions, dimension change during processing, centre of gravity, recommended
handling surfaces, etc.)

Handling requirements:

Object pose before handling ...t sssrsr e s rssr s e et ssr e
Object pose after RANAING ........cccerreieeieiieeceesn et et s s e es e e pasnas e assen s saenrans
M AN DUIBHON 1N QPR ... e i s i o s s o i em s a s ss e  En s  sm d o d a SEm
Maximum allowable forces to the OBJECE (N) .......c.cccereciieciciesreesersees st sesss s en s sesassens esasssseasaen
Operating time (grasping time, releasing time, cycle time, etc.) (s)

Possible 0bject CONTAMINGLON ....c.c.cvevvieieriiireieree sttt s s sss s sre e s s s e s e sasn e s

Drawing of handling requirements (coordinate systems, poses of object, efc.)
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Gripper requirements:

NUMDEr O fINGEIS i i i i s i s A B S e s e st sa it Tom s
FINGEr AITANGETRNEIE ..o i ioiiriisii e astins sissassisi s s Bt Eias i oS B e e s e s e e s
Degrees of mability of GrPPer (4.3.1) .ottt e s s aaan
Degree of freedom of griPPEr (4.3.2) ..ottt e e e re g e aee e ennnas
Type of Grasping (4.3.6) ..c.cuvereirerirveeire st sttt sttt ben s

Finger requirements;

Degrees of mobility of fINGEF (4.4.1) .o e et e e nr e
Degrees of freedom Of fINGET (4.4.2) ........oorieeeireiict sttt bbb b sas et see s be b st enbenrneas
FINGer MOVEMENE (.4.3) ... ..ttt st st sr e et e e e eh s e baae e eb et ben s
SUGEStEd BCHUBLONS (4.2.1.4) c.veveeceeeceret et esss e aressrs st ees e ses b eesas s s e s s sa s s s e s s s s s re b e arsans

Suggested finger control:
Finger control SCHEME {(4.5) ..ciiimisiciviui pussusianismssiossivsmisisssasinississ st somsos iy iassmsseirsstinsitais drsinssasssbstriaimstanes

CONIO) SIGNAIS .o inevivrsisiniaiiissrsi isserensis srssasants seaafientstos HER SR eab s b SR a SR v
FEEADACK SIGNAIS ......cocviviiitiereriesirrees s sessres e s saa s seaesasab s s e e smse s e s ereressasss shensasresebt saenes s besssenrssesarisane

Sensing function requIrEMENtS (3.4) ...t ettt st

Robot interfaces (4.7) ..o :
Mechanical interface: conforming to standard ...........ccccccovenen. designation.............cccecvverevennne
Serviceability (transmission of energy and SIgNAIS) ...........cvvrrecernmrniniee s

Safety (4.8)

Robot characteristics required for the task:

WOIKING SPEGCE (MM .o o i e itiissass sinssissssssd sonmstnshunsas soamsas sbsm e bas st e Sids semmmms rebbech venmsma b et
Maximumpavioad (N) .. s i e e L R
Pose repeatability (MR . oo i i i iinnsied oo s i s ha s i s B s ok S Sk R e e
Pose SIADIlIZAtON HIME (8) ...cirisisisauiinisssinmasnissssssvassssasmsisnsdsnsnsinnisanessassssssnss s s rersas redsasons sesusssbsntssssen
I UMD OF BXES i sivicistiviinsviriniusinssiinssis s sis st s S5msshus esmssFHEE A AR 43 530S AT e s s P A e
NJOINE BITSMGBITIEI - vcvviviverinisssinsvransusssotinsistasusastrniassass sasanshssbnsaniinssnamssassssssassathranrsannsas psshaitasis ssesshivisisbnnies
Number of arms ..........cocceceerinunns

OtNET TEQUITBIMENLS. ..ot cirere e sa e aas et s bbb et s st ea s et enebaaraan ee e s e msaseransransants
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