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Xuéat ban lan 1

PIEU KIEN KIEM MAY KHOAN VA DOA TOA PO MOT
TRUC CHIiNH VA U RO VON VE DO CHINH XAC CAO CO
CHIEU CAO BAN MAY CO DINH VA TRUC CHiINH THANG

PUNG - KIEM DO CHINH XAC -
PHAN 2: MAY KIEU CONG CO BAN MAY DI DPONG

Test conditions for high accuracy turret and single spindle coordinate drilling and
boring machines with table of fixed height with vertical spindle —
Testing of the accuracy —
Part 2: Portal type machines with moving table
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L&i n6i dau
TCVN 10665-2:2014 hoan toan twong dwong véi ISO 3686-2:2000.

TCVN 10665-2:2014 do Ban ky thuat tiéu chuan quéc gia TCVN/TC 39 May céng cu
bién soan, Téng cuc Tiéu chuan Do lwdng Chét lwgng dé nghi, Bd Khoa hoc va Céng

nghé cong bb.

B6 TCVN 10665 (ISO 3686) Piéu kién kiém may khoan va doa toa d6 mét truc
chinh va u ro vén ve do chinh xac cao cé chiéu cao ban méy cé dinh va truc chinh

thdng ding — Kiém do chinh xéc bao gdm céac phan sau:
- TCVN 10665-1:2014 (ISO 3686-1:2000) Phén 1: May kidu mét tru;

- TCVN 10665-2:2014 (ISO 3686-2:2000) Phéan 2: May kiéu céng cé ban may di
déng.
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TIEU CHUAN QUOC GIA TCVN 10665-2:2014

Diéu kién kiem may khoan va doa toa dé mét truc chinh va u ro
von ve dd chinh xac cao c6 chiéu cao ban may c6 dinh va truc
chinh thang dirng — Kiém dé chinh xac —

Phan 2: May kiéu céng cé ban may di dong

Test conditions for high accuracy turret and single spindle coordinate drilling and boring
machines with table of fixed height with vertical spindle — Testing of the accuracy —

Part 2: Portal type machines with moving table

1 Pham vi ap dung

Tiéu chuén nay qui dinh cac phép kiém hinh hoc va cac phép kiém gia cong cac may khoan va doa toa
dd kiéu cdng, truc chinh thang dirng, c6 tham chiéu tiéu chudn TCVN 7011-1 (ISO 230-1). Tiéu chuén

nay ciing qui dinh dung sai thich hop twong trng cho cac phép kiém dé.

Can lwu y rang, ngoai cac nguyén céng khoan va doa, cé thé thwc hién cac nguyén céng phay nhe véi
cac may nay. Tuy nhién, tiéu chuan nay khéng dé cap dén cac may doa ga dan hodc cac trung tam gia

cong.

Tiéu chuén nay chi ap dung dé kiém tra xac nhan do chinh xac cla may, khdng ap dung dé kiém van
hanh may (d6 rung, d6 on bat thuwéng, chuyén dong giat cuc clia cac bd phan, ...) va cling khéng ap
dung dé kiém céac d&c tinh cla may (nhw tdc dd quay truc chinh, lwong chay dao, ...), cac phép kiém

nay thuwdng duoc thwe hién trvwdc khi kiém do chinh xac.

Tiéu chuan nay dwa ra cac thuat nglr st dung cho cac bd phan chinh ciia may va ky hiéu cac truc phu
hop véi ISO 841.

2 Tai liéu vién dan

Céc tai liéu vién dan sau 1a can thiét cho viéc ap dung tiéu chuan nay. Déi v&i cac tai liéu vién dan ghi
nam cong bd thi ap dung ban dwoc néu. Dbi véi cac tai liéu vién dan khdng ghi nam cong bd thi ap
dung phién ban mé&i nhét, bao gdm ca cac stra ddi (néu co).

TCVN 7011-1:2007 (ISO 230-1:1996) Qui tdc kiém may céng cu - Phén 1: B chinh xéc hinh hoc cla

may khi van hanh trong diéu kién khéng tai hodc gia céng tinh;



TCVN 10665-2:2014

3 Thuat ngir va ky hiéu cac truc

Xem Hinh 1 va Bang 1

10
9
12
"
5
L
+X! X
Hinh 1
Bang 1
SO tham Tiéng Viét Tiéng Anh Tiéng Phap
chieu ;
1 Bang may Bed Banc
2 Ban may Table Table
3 DPuwong hwdng ban may Slideways for table Glissieres de table
4 Bé mat ban may Table surface Surface de fixation
5 Tru may, phia trai Colunm, left-hand Montant, gauche
6 Tru may, phia phai Colunm, right-hand Montant, droit
7 Xa ngang Cross-rail Traverse
8 BPuwdng hwéng xa ngang Slideways for cross-rail Glissiéres de traverse
9 U truc chinh Spindle head Poupée porte-broche
10 Ban trwot u truc chinh Spindle head saddle Chariot poupée porte-broche
11 Truc chinh Spindle Broche
12 Ong mang va dan huéng truc chinh | Quill Fourreau porte-broche
13 Cau Bridge Pont
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4 Lwuy ban dau

4.1 Donvido

Trong tiéu chuén nay, tat ca cac kich thuwdc thang, cac sai léch thdng va cac dung sai twong (rng dwoc
tinh bang milimét; cac kich thwéc géc dworc tinh bang dd, cac sai léch goc va cac dung sai twong (rng
chi yéu dwoc biéu thi bang céac ti sd, nhung trong mét sb trwéng hop, dé cho rd rang dé hiéu cé thé st

dung don vi micréradian hodc gidy (cung). Can lwu y sy twong dwong clia cac biéu thire sau:

0,010/1000 = 10 prad=2”

4.2 Tham chiéu TCVN 7011-1 (ISO 230-1)

Dé ap dung tiéu chuan nay, can phai tham chiéu TCVN 7011-1 (ISO 230-1), dac biét |a viéc 1ap dat
may trwdc khi kiém, viéc lam néng truc chinh va cac b phén chuyén déng khac, mo ta cac phuwong

phap do va dd chinh xac khuyén nghi cta thiét bi kiém.

Trong & “Quan sat va tham chiéu” cla cac phép kiém dwoc mé ta trong cac Piéu 5 va 6, cac huéng
dan dwoc kém theo bang viéc tham chiéu t&i ndi dung twong rng ctia TCVN 7011-1 (ISO 230-1), trong

cac trudng hop phép kiém duoc dé cap tuan theo cac qui dinh cuta tiéu chuan dé.

4.3 Trinh tw kiém

Trinh tw cac phép kiém dwoc trinh bay trong tiéu chuan nay khéng qui dinh thir tw kiém thuc té. Dé 1ap
d&t cac dung cu hoac déng ho do dé dang, cac phép kiém cé thé duoc thuc hién theo thi tw bat ky.
4.4 Thuc hién cac phép kiém

Khi kiém may, khdng phai lic nao cling can thiét hodc c6 thé thwc hién tat ca cac phép kiém dwoc mo
ta trong tiéu chuan nay. Khi kiém nghiém thu, ngudi st dung lwa chon cac phép kiém co lién quan dén
cac bd phan va/hoac cac dac tinh ciia may ma ho quan tam theo théa thuan v&i nha cung cap/nha san

xuét. Cac phép kiém nay phai dwoc qui dinh rd rang khi dat hang mua may.

Can lwu y rang, déi véi cac may khoan co u ro von ve, tat cd cac phép kiém hinh hoc lién quan dén
chuyén déng quay cua truc chinh, tirc 1a cac phép kiém G9, G10, G11 va G12 can phai dwoc thuc hién
dbi véi tat ca cac truc chinh.

4.5 Dungcu do

Dung cu do dwoc chi dan trong cac phép kiém dwoc mé ta trong cac Diéu 5 va 6 chi la cac vi du. Co
thé str dung dung cu do khac cé cuing dai lwgng do va it nhat cling dé chinh xac. Béng hd so cé mat sb
phai cé d6 phan giai 0,001 mm.

4.6 Dung sai nhé nhat

Khi thiét 1ap dung sai cho phép kiém hinh hoc dbi véi mét chiéu dai do khac so véi gia tri cho trong tiéu
chuén nay (xem 2.3.1.1 cia TCVN 7011-1:2007 (ISO 230-1:1996)), thi phai xem xét rang gia tri nhd
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nhét cGa dung sai 14 0,005 mm.

4.7 Kiém gia cong

Kiém gia cong chi dwoc thye hién vaéi gia cong tinh. Khdng kiém véi gia cong thd vi ching cé thé sinh

ra lwc cat dang ké.

5 Kiém hinh hoc

5.1 Cac truc tinh tién

Dé6i twong G1

Kiém do thang clia chuyén déng theo truc X trong mat phdng ndm ngang XY (EYX).

So do
T
X
i
Dung sai Sai léch do dwoc

0,015 dbi va&i chiéu dai do dén 1000

Dung cu do

Thudc kiém thdng va ddng hé so cé mat sb hoac kinh hién vi va day cang hodc cac phwong phap

quang hoc.

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 5.2.1.1,5.2.3,5.2.3.1.2va 5.2.3.2.1

Dbi véi tat ca cac dang ciu hinh may, phai dat thwée kiém thang, day cang hodc guwong phan xa thdng
trén ban may. Néu truc chinh cé thé khéa dworc, cé thé 1&p déng hd so cé mét sb, kinh hién vi hoac
giao thoa ké trén truc chinh; néu truc chinh khéng thé khéa dwoc, dung cu do phai dwoc dat trén u truc

chinh cia may.

Puong thdng do can phai gan véi tdm ban may cang nhat co thé.

8
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D6i twong

G2

Kiém dd vudng goc gitra chuyén ddng doc ctia ban may (truc X) véi chuyén dong clia ban trwot u truc

chinh trén xa ngang (truc Y).

So do

T

X'

]
:

[[ 1]

'\

T

1

O OO O O O]

Dung sai

0,02 cho chiéu dai do 500

Sai léch do dwoc

Dung cu do

Thudc kiém thang, ddng hd so cd mat sé va ke vudng

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996)

55224

a) Diéu chinh mét nhanh cutia ke vudng song song véi chuyén dong theo truc Y (song song nghia la

cac gia tri doc trén cad hai dau cta nhanh nay gibng nhau), sau dé dat thwéc kiém thdng twa vao

nhanh con lai cliia ke vudng.

b) Tiép d6 kiém chuyén dong theo truc X.
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Dé6i twong G3

Kiém d6 vudng goc gitra bé mat ban may va chuyén déng thang ding ctia 6ng mang va dan hwéng

truc chinh hodc u ro von ve trén dwdng hwéng clia no (truc Z):
a) Trong mat phang dbi xirng thdng dirng ZX clia may;

b) Trong mat phdng YZ vuéng géc véi mat phang dbi xirng thdng dirng clia may.

So do

JA Z

.- ]

sl 15—

a) b)
Dung sai Sai léch do dwoc
a) 0,015 cho chiéu dai do 300 v&i a < 90° a)
b) 0,015 cho chiéu dai do 300 b)

Dung cu do

DPdng hé so c6 mét sb va ke vudng

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 55222
Khéa ban may & vi tri trung tam.

Khoa u truc chinh va ban trwot u truc chinh.

10
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Déi twong G4

Kiém d6 vudng goc gitra bé mat ban may va chuyén déng thdng dirng clia xa ngang trén tru may:
a) Trong mat phang dbi xirng thdng dirng ZX clia may;

b) Trong mat phdng YZ vuéng géc véi mat phang dbi xirng thdng dirng clia may.

So do

z Z

o] .

al b)
Dung sai Sai léch do dwoc
a) 0,015 cho chiéu dai do 300 v&i a < 90° a)
b) 0,015 cho chiéu dai do 300 b)

Dung cu do

DPdng hé so c6 mét sb va ke vudng dang tru

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 55222
Khéa ban may & vi tri trung tam.

Khoa ban trwot u truc chinh.

Céc phép do phai dwoc thue hién it nhat tai ba vi tri cach déu nhau trén xa ngang.

Xa ngang phai dwgc khoa khi thyee hién cac phép do.

11
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5.2 Ban may

D6i twong

Kiém d6 phéng ctia bé mat ban may.

G5

So do

e

Dung sai
0,03 ddi v&i chiéu dai do dén 1000

Déi v&i mbi lwong tang thém 1000 véi chiéu dai vwot qua 1000, cdng thém

0,01 vao dung sai twong wng trweéc

Sai léch 16n nhét cho phép: 0,05

Sai léech do dwoc

Dung cu do

Nivé chinh xac hoac thuéc kiém thang va cac can mau

Khéa ban may & vi tri trung tam.

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 5.3.22vab3.23

12
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D6i twong G6

Kiém d6 song song ctia bé mat ban may vai:
a) Chuyén déng ngang cla ban trwot u truc chinh (truc Y);

b) Chuyén déng doc ctia ban may (truc X).

So do
Z Z
. o
=T
T=
L I I I I 4 L T T - - 1
a) b)
Dung sai Sai léch do dwoc
Déi vai a) va b): a)
0,015 dbi vé&i chiéu dai do 300 b)
Sai léch 1&n nhat cho phép: 0,03

Dung cu do

Thwéc kiém thang va déng hé so co6 mat sb

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 542221
Dau do ctia ddng hd so cd6 mat sb phai dwoc dat gan trung trén dwdng tam truc chinh.
Phép do c6 thé dwoc thwe hién trén mot thwde kiém thang dat song song véi bé mat ban may.

Néu chiéu dai ban may Ién hon 1000 mm, phép kiém tra phai dwoc thwe hién bang cac dich chuyén
lién tiép clia thwdc kiém thang.

Néu truc chinh c6 thé khoa duoc, cd thé 1ap ddng hé so c6 mat sé 1én truc chinh. Néu truc chinh
khéng thé khoa dwoc, khi d6 ddng hd so cd mat sb phai dwoc dat trén moét bd phan cd dinh cla
may.

Khoa xa ngang lai.

a) Ban may dwoc khoa lai;

b) Ban trwot u truc chinh dwoc khoa lai.

13
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Dé6i twong G7

Kiém dd song song clia ranh chi¥ T doc & gitra hodc réanh chir T chudn clia ban may véi chuyén déng
doc cla no (truc X).

So do

T

X"

Dung sai Sai léch do dwoc
0,015 dbi vé&i chiéu dai do 500
Sai léch 1&6n nhat cho phép: 0,035
Dung cu do
DPdng hd so c6 mat sb
Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 542221

Ban trwot u truc chinh dwoc khoa lai.
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Déi twong G8
Kiém d6 song song cla ranh chir T ngang & gitra hodc ranh chir T chuén cla ban may v&i chuyén
déng ban trwot u truc chinh trén xa ngang (truc Y).
So dé
]
N
@@ Ll
L
Dung sai Sai léch do dwoc
0,015 @i v&i chiéu dai do 500
Sai léch 1&6n nhat cho phép: 0,035
Dung cu do
DPéng hd so c6 mat sb
Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 542222
Ban may dwoc khéa & vi tri trung tam.
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5.3 Truc chinh

Dé6i twong G9

Kiém do dao mat con trong cla truc chinh:
a) Tai gan dau mut truc chinh;

b) Tai vi tri cach dau mut truc chinh 300 mm.

So do

!

— 1

|

|

l

|

|

|

O— -

|

|

|

O—

|

i
Dung sai Sai léch do dwoc
a) 0,01 a)
b) 0,02 b)
Dung cu do

DPdng hoé so cé mét sb va truc kiém

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 5.6.1.2.3

Phép kiém phai dwoc lap lai dbi voi tat ca cac truc chinh, trong truéng hop véi cac may khoan co u ro

von ve.

16
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Déi twong G10

Kiém:
a) Do truot chiéu truc co tinh chu ky;

b) D6 ddo mat dau clia ddu mut truc chinh (bao gdbm ca dd trwot chiéu truc ¢ tinh chu ky).

So do

Dung sai Sai léch do dwoc
a) 0,01 a)

b) 0,02 b)

Dung cu do

DPéng hd so c6 mat sb

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996)

a) 56.22.1vab56.2.2.2

Lwc F, do nha cung cip/nha san xuat may quy dinh, phai dwoc tdc déng vao bang cach ép huwéng

vao hdp truc chinh déi v&i cac phép kiém a) va b).

b) 5.6.3.2

Khoang cach A tir ddng hd so c6 mét sb ddi véi phép kiém b) t&i dweng tam truc chinh phai dai nhat
co thé.

Phép kiém phai dwoc lap lai d6i vai tat ca cac truc chinh, trong trwdng hop véi cac may khoan cé u

ro von ve.

17
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D6i twong

a) Trong mat phang dbi xirng thdng dirng ZX clia may;

Kiém d6 vudng goc gitra dwdng tam truc chinh va bé mat ban may:

G11

b) Trong mat phang YZ vuéng géc véi mat phang dbi xirng thdng dirng clia may.

1) Cac may cé mét truc chinh:
a) 0,015/300° v&i a < 90°

b) 0,015/300°

2) Cac may cé u ro von ve:

a) 0,025/300° v&i a < 90°

b) 0,025/300°

2 Khoang céch gitra hai diém tiép xuc do

So do
Z Z
o .
- | }
3 | Lﬁg
3]
ot o0
‘ =X X
a) b)
Dung sai Sai léch do dwoc

Dung cu do

DPdng ho so cé mét sb, thudc kiém thadng hodc can mau

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996)

U truc chinh, ban may va ban trwot dwoc khéa lai.

& cac vi tri thap nhét, gitra va cao nhét.

5.5.1.2.1va5.5.1.24.2

Trong trwdng hop cac may khoan cé u ro von ve, phép kiém phai dwoc 13p lai cho tat ca cac truc chinh.

Viéc kiém do vudng géc ctia mot truc chinh dai dién phai dwgc thyc hién béng dinh vi xa ngang lan lwot

18
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5.4 U ro von ve nhiéu truc chinh

Dé6i twong G12

Kiém d6 chinh xac dinh vi cac truc clia bé mat I&p bén trong cla céc truc chinh va kiém do6 1ap lai
clia cac dinh vj nay:

a) Trong mat phdng thang dirng YZ vudng goc véi truc tdm quay cla u ro von ve;
b) Trong mat phang thdng dirng ZX chira ca cac truc quay cla u ro von ve va cla truc chinh.
So do

\\
I
[ ‘ I
Pé l1éch
b)
Dung sai Sai léch do dwoc

Dbi v&i a) va b) a)
0,02 b)

Dung cu do

DPdng hd so c6 mét sb va truc kiém

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996) 541.21va6.4

Doi voi a) va b), gia d& dong ho so co méat s6 phai dwoc chinh dat sao cho dau do nam trén dwong

2

tam cla truc kiém va gan véi dau mat truc chinh nhat c6 thé.

DPdng hoé so cé mat sb phai dwoc chinh dé dwa ra gia tri doc 0 trén truc kiém & vj tri truc chinh chuan
tai vi tri d6 dao trung binh.

Déi v&i a) khi d6 dich chuy&n ban may (truc X) dé dwa dong hd so cé mat sb ra xa.

U ro von ve phai dwgc xoay mot vong hoan chinh. Néu khong thé xoay mét vong hoan chinh, u ro
vOn ve phéi duwoc xoay’di cung I&n nhat cé thé cia mét vg‘mg tron, dau tién theo mét chiéu, sau do
theo chiéu nguoc lai, dé dwa u ro von ve tré lai vi tri ban dau cta no.

Sau dé u ro vén ve duoc phan do, dwoc khda lai va quan sat sai léch.
Sau d6 u ro von ve duoc phan dd dén vi tri ké tiép va truc kiém dwoc chuyén khai truc chinh chuan.

Twong tw nhwng khong chinh lai dong hd so c6 mét s6 vé 0, truc chinh phai dwgc xoay dén vi tri do
dao trung binh va quan sat sai léch trwéc va sau mét vong quay hoan chinh (hoac mét phan vong
quay) clia u ro von ve.

Lap lai cho tat ca cac truc chinh:

a) Ban trwot u truc chinh (truc Y) dwoc khoa lai.

b) Ban may (truc X) dwgc khoa lai.
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6 Kiém gia céng

Dé6i twong M1

Kiém d6 chinh xac khoang cach va d chénh léch dwong kinh cia cac 16 duoc gia cong trong cac
diéu kién gia cong tinh:

a) Do chinh xac khoang cach;

b) D& chénh léch duwdng kinh dwgc do theo cac phuong X, Y.

So dé6 Phoi:
180 Thép 180 x 150 x t
120 £0,01 Khuyén nghi t: 25

MAu gia coéng:

3 B6n 16 hai bac nhw sau
5 D = 19 dén 21
o D, = 20 dén 22

@ Ds; > D, > Dq

Tho ty gia cong:

Doa dwong kinh nhé phai dwoc thwc hién sau
D ] C
H— O khi dinh vi chiéu dwong theo cac truc X va Y.
Doa dwdng kinh Ién (16 phia trén) phai dwoc

‘ i © thwe hién sau khi dinh vi chiéu am. Lwong dw
‘ tTj ] = cat got huwdng kinh khéng dwoc Ién hon 1 mm.
DOy 0y
= —] A
| 'L6 thong 0
Dung sai Sai léch do dwoc
a) Do chinh xac khoang cach (dbi véi cac 16 trén va dudi) a)
v&i 90 va 120: 0,02
v&i dwong chéo (150): 0,03 b)
b) D6 dbng tam theo cac phwong X va Y: 0,02

Dung cu do
May do toa do hoac may do quang hoc
Dung cu do dwdng kinh trong, cac chbt va panme

Quan sat va tham chiéu TCVN 7011-1:2007 (ISO 230-1:1996)
Céc 16 dwoc gia cong trudc co thé dworc gia cdng trudc khi chinh dat phdi trén ban may hoac sau khi
chinh dat, nhwng can cé sw cat got hwéng kinh mét cach dong deu.

Co thé st dung cac chi tiét co cac 16 da dwoc khoan tride, can dam bao sao cho mét lwong dw
dong déeu sé duwgc loai bd trong qua trinh doa tinh.
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Thw muc tai liéu tham khao

[1] I1SO 841:2001 Industrial automation systems and integration - Numerical control of machines -
Coordinate system and motion nomenclature (Cac hé théng va t6 hop tw déng céng nghiép — May diéu
khién sé - Hé thong toa d6 va danh muc chuyén déng)

[2] ISO 3190:1975  Test conditions for turret and single spindle co-ordinate drilling machines with

vertical spindle — Testing of the accuracy (Diéu kién kiém may khoan toa dd u ro vén ve va truc chinh

don ¢6 truc chinh diig — Kiém do chinh xac)
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