TIEU CHUAN QUOC GIA TCVN 7685 -2 : 2007

Xuat ban lan 1

Piéu kién kiém may phay diéu khién bing tay cé
chiéu cao ban may c¢é dinh - Kiém dé chinh xac -

Phan 2: May c6 truc chinh thang ding
Test conditions for manually controlled milling machines with table of fixed height -

Testing of accuracy- Part 2 : Machines with vertical spindle

1 Pham vi ap dung

Tiéu chudn nay qui dinh cac phép kiém hinh hoc va kiém gia céng trén cac may phay thong dung d6
chinh xac théng thudng c6 chiéu cao ban may cd dinh va truc chinh thdng diing, cé tham chiéu cac
tiéu chudn TCVN 7011-1. Tiéu chuén nay ciing qui dinh cac dung sai c6 thé ap dung tuong (ing Vi
cac phép kiém trén.

Tiéu chudn nay chi ap dung dé kiém do chinh xac hinh hoc ctia may, khong ap dung dé kiém van
hanh may (d6 rung, dd én, chuyén déng dinh trucdt clia cac bd phan, v.v...) hodc cac dac tinh clia may
(t6c @6 truc chinh, t6c dd tién, v.v...), cac phép kiém nay thudng dudc tién hanh truéc khi kiém do
chinh x&c.

Tiéu chuén nay cung cap cac thuat nglr dudc st dung cho cac bd phan chinh clia may va tén goi clia
truc theo 1SO 841 "],

CHU THICH: May phay diéu khién s6 dudc qui dinh trong 1ISO 10791-2 121,

2 Tailiéu vién dan
Trong tiéu chudn nay c6 vién dan céac tai liéu sau. D6i véi cac tai liéu vién dan ghi ndm ban hanh thi
ap dung ban du6i day. D6i véi céac tai liéu vién dan khong ghi nam ban hanh thi 4p dung phién ban

m&i nhat, bao gém ca céac siia ddi.

TCVN 7011-1:2007 (ISO 230-1:1996) Qui tac kiém may coéng cu - D6 chinh xac hinh hoc cla may khi

van hanh trong diéu kién khong tai hoic gia cong tinh.

3 Thuat ngir, ky hiéu cua truc va cac nguyén cong phay

3.1 Thuat ngir va ky hiéu truc

Xem Hinh 1 va Bang 1.
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Bang 1 - Thuat ngir

Hinh 1 - May cé truc chinh thing dimg

Sé Tén bd phan
tham e = e e .
chiéu Tiéng Viét Tiéng Anh Tiéng Phap

1 Bé may Bed Banc

2 Tru may Column Montant

3 Ban truot Saddle/cross slide chariot

4 Budng huéng ban truct Saddle slideways Glissiéres de selle

5 Ban may Table Table

6 Pudng hudng cla ban Table slideways Glissiéres de table

7 Bé mat ban Table surface Surface de fixation

8 DPAau truc chinh Spindle head Poupee porte-broche

9 Pudng hudng dau truc chinh | Spindle head slideways Glissieres de poupée porte-broche

10 Dau mut truc chinh Spindle nose Nez de broche
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3.2 Cac nguyén cong phay

Xem Hinh 2.

a) Nguyén c@ng phay b) Nguyén céng phay ¢) Nguyén cong phay ranh
mat phang mat dau

Hinh 2 - Cac nguyén cong phay
4 Qui dinh chung

4.1 Ponvido
Trong tiéu chudn nay toan bd kich thudc dai, sai léch va cac dung sai tuong (ing dudc biéu thi bing
milimét, kich thudc géc dudc biéu thi bang do, sai Iéch géc va dung sai tuong (ing. dudc biéu thi chi
yéu theo ty s6 nhung trong mét vai trudng hop, cé thé st dung micré-radian hosc cung-gidy. Phai tuan
theo cac biéu thic tuong dudng ddi véi cac don vi:

0,010/1000 = 10prad ~ 2"

4.2 Tham chiéu tiéu chuan TCVN 7011-1

Dé ap dung tiéu chudn nay, phai tham khao tiéu chudnTCVN 7011-1 dac biét 1a phan 13p dit may
trudc khi kiém, lam néng truc chinh va cac bd phan chuyén déng khac, mé ta cac phuong phap do va
dd chinh xac cla thiét bi kiém.

Cac 6 “quan sat “ clia phép kiém dudc mo ta trong cac Diéu 5 va 6, cac hudng dan kém theo cac diéu
tham chiéu tuong (ing trong TCVN 7011-1 trong trudng hdp cac phép kiém cé lién quan theo dung cac

quy dinh ctia TCVN 7011.
4.3 Trinh tu kiém

Trinh tu cac phép kiém trong tiéu chudn nay khong qui dinh cho kiém thuc t&. D& I4p dat dung cu do

ho#c dau do dé dang, c6 thé tién hanh cac phép kiém theo bat ky th( tu nao.
4.4 Thuc hién cac phép kiém

Khi kiém may, khong thé va khong can thiét phai kiém toan bd cac muc kiém cho trong tiéu chuén nay.

Khi cac phép kiém dudc yéu cau dung cho kiém nghiém thu, ngudi st dung Iua chon cac phép kiém
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cé lién quan dén cac bd phan hoidc cac tinh chat clla may ma ho quan tdm theo thoa thuan véi nha

ché& tao hoac nha cung cap. Cac phép kiém nay phai dudc qui dinh rd rang trong hop déng mua may.
4.5 Dung cu do

Dung cu do chi dan trong cac phép kiém dudc mé ta trong cac Diéu 5 va Diéu 6 chi la vi du. C6 thé sl
dung dung cu do khac c6 cung dai lugng va clung dé chinh xac. Déng hd do phai c6 dd phan giai
0,001mm.

4.6 Kiém gia cong

Kiém gia cong phai dudc tién hanh chi véi gia cong tinh, khong kiém véi gia cong thd vi c6 kha nang

tao ra luc cat dang ké.
4.7 Dung sai nho nhat

Khi thiét 1ap dung sai cho mét chiéu dai do khac so véi gia tri cho trong tiéu chuan nay (xem 2.3.1.1

cGia TCVN 7011-1) thi phai xem xét dén gia tri nhd nhat cGa dung sai la 0,005mm.
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5 Kiém hinh hoc

5.1 Chuyén déng cua truc

Déi tugng G1

Kiém do thang ciia chuyén dong thang ding dudng huéng dau truc chinh (truc Z):
a) Trong mat phéng YZ (EYZ);
b) Trong mat phang ZX (EXZ).

So do
Il Z]
Y X
|
len
-
] I J ==
FI-.
|
|
'.
|
a) b)
Dung sai Sai léch do dugc
DGivéi  a) vab) a)
0,025 trén chiéu dai do 300 b)
Dung cu do

Dong hé so va ke vuéng.

Quan sat va tham chiéu 5.2.3.2.1.1 cia TCVN 7011-1
Diéu chinh ke vudng dé dat dudc cac sé chi ddng hd so giéng nhau tai hai ddu mut ctia chiéu dai
do.
Pua ban may vao vi tri gitia:
a) Ban trugt ngang (truc Y) phai dudc khoa lai;
b) Ban may (truc X) phai dudc khoa lai.
N&u truc chinh khéa dudc, déng hé so cé thé 14p trén truc chinh. Néu truc chinh khong thé khoa,

dong ho so phai dugc dat trén bd phan cd dinh clia dau truc chinh.
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Déi tugng G2

Kiém d6 vudng gobc gilia chuyén doéng ngang cla ban truct (truc Y) va chuyén déng

doc clia ban may (truc X).

So do
q X _"l
Y - \f
r 1 |'§ g
| | | '
I | [
| |
| |
[ IS = ol L,
00000000 00] [EeNeXeN{oNoX(el [ol(oNoReN
1] =
L__.{...i,___.l | mp— e |
-l.J‘ —
1) 2)
|
Dung sai Sai léch do dugc
0,02 trén chiéu dai do 300
Dung cu do

Thudc thdng, ddng hd so va ke vudng.

Quan sat va tham chiéu 5.5.2.2.4 ctia TCVN 7011-1
Pudng hudng dau truc chinh (truc Z) phai dugc khéa lai.

1) Thudc thang phai dudc dat song song ddi véi chuyén ddng doc clia ban may (truc X), rdi dat ke
vudng ap vao thudc thang. Ban may phai dudc khoa & vi tri gitra. Phép kiém nay ciing c6 thé dudc

kiém khong c6 thuéc théng. Chinh canh dai cla ke vudéng song song vdi truc X.

2) Khi d6 phai kiém chuyé&n ddng ngang clia ban truct (truc Y).
N&u dau truc chinh dudc khéa, déng hd so c6 thé dudc 14p trén truc chinh. Néu truc chinh khéng

thé khoa, déng hé so phai dugc dit trén mot bo phan cé dinh clia d4u truc chinh.
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Déi tugng

Kiém sai léch gbc cla clia ban trong chuyén doéng doc clia né:
a) Trong mat phang thang ding ZX (Iac doc, EBX);
b) Trong mat phang thing diing YZ (Iic ngang, EAX).

G3

So do

1)

A4
e
0
L

a1
_{

o ————
—_—

b)

Dung sai

a) X <1000 0,06/1000 (hoac 60 urad hoac 12”)
X>1000 0,10/1000 (hoac 100urad hoac 20”)

b) 0,03/1000 (hoadc 30 prad hoac 6”).

Sai léch do dugc
vGi X = ...

a)

b)

Dung cu do

Nivo chinh xac.

Quan séat va tham chiéu TCVN 7011-1
Nivé phai dugc dat & gilra ban may
a) Theo chiéu doc;

b) Theo chiéu ngang.

Khi chuyén dong cuia truc X gay ra chuyén doéng goéc clia ca dau truc chinh va ban kep phdi, phai
do su khac nhau cla cla hai chuyén ddng géc va trinh bay két qua nay.

Khi dugdc s dung nivd chuan phai d4t doc theo tru may hodc dau truc chinh va dau truc chinh phai

dudc dat & gitta pham vi hanh trinh.

Phai do 8 mét s6 vi tri c6 khodng cach bang nhau (200mm hodc 250mm) doc theo huéng dich

chuyén.

Hiéu s6 gilta cac s& chi 16n nhat va nhd nhéat clia ca hai huéng chuyén déng khéng dudc 16n hon

dung sai da cho.
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5.2 Ban may

Déi tugng

Kiém d6 phing clia bé mat ban may.

G4

So do
- 1o} 1(0) _ X
- | b
" _
| 8 - |
I | .
r i
- mm
C 1{0) >
Dung sai Sai léch do dugc

0,04 d6i véi chiéu dai dén 1000, chi cho phép Idm.

Dé6i v6i mbi chiéu dai cia ban tang thém 1000 thi cong thém 0,005 vao

dung sai c6 truéc.

Dung sai I16n nhat: 0,05.

Dung sai cuc bd: 0,02 d6i véi chiéu dai do 300.

Dung cu do

Nivo chinh xac hoac thudc thing va can mau.

Quan sat va tham chiéu 5.3.2.2 va 5.3.2.3 cia TCVN 7011-1

Ban may (truc X) va ban trugt (truc Y) phai dugc dat & vi tri gilra, khéng dudc khoa ban may nhung

phéi khoa ban trugt.

CHU THICH: Cac chir cai chuan trén sa d6 phu hop véi cac chil cai st dung clia ching theo Hinh 28 cla

TCVN 7011-1.
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Déi tugng G5
Kiém d6 song song gilta bé mat ban may va
a) Chuyén dong ngang cla ban truct (truc Y) trong mat phang YZ thang ding;
b) Chuyén dong doc clia ban trugt (truc X) trong mat phing ZX thang ding.
So dé
Z z
] ]
| = | -
|
b 1r=u i
| |
=
D
P = = R
\
i
a) b)
Dung sai Sai léch do dugc
Dai véi a) va b) a)
0,025 da6i véi chiéu dai do dén 300 b)
Dung sai I6n nhat 0,05
Dung cu do

Thuéc thdng va déng hd so.

Quan sat va tham chiéu 5.4.2.2.2.1 ctia TCVN 7011-1
Kim clla déng so phai dugc d&t gan dung vaéi vi tri lam viéc cla dung cu cat.
Phép do dudc tién hanh trén thudc thing dudc dat song song véi bé mat clia ban.
Né&u chiéu dai ban 16n hon 1600, tién hanh kiém bang chuyén dong lién tuc clia cac thuéc thang.
Pudng trugt clia dau truc chinh (truc Z) phai dudc khéa lai.
a) Ban may (truc X) phai dudc khoa;
b) Ban truct (truc Y) phai dudc khoa.
Né&u dau truc chinh dudc khoa, déng hé so cé thé duoc Iap trén truc chinh. N&u truc chinh khoéng thé

khda, déng hé so phai dugdc I&p trén bd phan ¢ dinh cla dau truc chinh.
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Doi tugng G6

Kiém doé vudng goc gilta bé mat ban may va chuyén dong thdng ding cla dudng

huéng dau truc chinh (truc 2):
a) Trong mat phang YZ;
b) Trong mat phang ZX.

So doé
Z Z
| ‘. . ]
| L]
i
| I
Y =
= Ik
‘l l
| =
s T
|
a) b)
Dung sai Sai léch do dugc
a) 0,025 trén chiéu dai do 300 vGi o < 90°; a)
b) 0,025 trén chiéu dai do 300. b)
Dung cu do

Dong ho so va ke vudng.

Quan sat va tham chiéu 5.5.2.2.2 cia TCVN 7011-1
Bua ban may vao vi tri gitta
a) Ban trugt (truc Y) phai dudc khoa lai;
b) Ban may (truc X) phai dudc khoda lai.
N&u dau truc chinh cé thé khoéa dudc, ddng hd so cé thé dudc 13p trén truc chinh. Néu truc chinh

khéng dudc khoa, ddng hé so phai dugc Iap trén bd phan c¢é dinh clia dau truc chinh.
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Dbaoi tuong G7

a) Kiém dd thang cla ranh chif T gitta hoac ranh chit T chudn clia ban may.

So do

000000000 Q0

Dung sai Sai léch do dugc
0,01 d6i v6i chiéu dai do 500
Dung sai I16n nhét: 0,03

Dung cu do

Thuéc thealng va déng hé so hodc can mau, hodc day cang va pan me, hodc 6ng tu chuén truc.

Quan sat va tham chiéu 5.2.1.2, 5.2.1.2.1 ho&c 5.2.3.2 cia TCVN 7011-1
Dat thudc thang truc tiép trén ban may.
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P5i tugng G8
Kiém dd song song giita ranh chii T gita ho&c ranh chitr T chudn va chuyén déng doc
clia ban may (truc X).
So do
\

T3

| |

| | | Y

R O

L 1]

1

| I |

1 | 1

| [

| ]

1

s g

— g
Dung sai Sai léch do dugc

0,015 trén chiéu dai do 300
Dung sai I6n nhat 0,04

Dung cu do
Pong ho so.

Quan sat va tham chiéu 5.4.2.2.1 v45.4.2.2.2.1 cia TCVN 7011-1
Ban truct (truc Y) hoac dau truc chinh (truc Z) phai dudc khoa lai.
N&u dau truc chinh dudc khéa, déng hd so c6 thé dudc 14p trén truc chinh. Néu truc chinh khéng

thé khoa, déng hé so phai dugc I&p trén bd phan c6 dinh cla dau truc chinh.
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5.3 Truc chinh

Doi tugng G9

Kiém

a) D06 dao huéng kinh clia bé mat dinh tdm ngoal trén dau mat truc chinh (d6i v6i may
c6 két cau nay);
b) Do dao chiéu truc;

c) Do ddo mat dau ctia mat mat truc chinh (bao gom cé ddé ddo chiéu truc).

So do

b)

Dung sai Sai léch do dugc
a) 0,01 b) 0,01 c) 0,02 a)
b)
c)

Dung cu do

DPéng hé so.

Quan sat va tham chiéu TCVN 7011-1
a) 5.6.1.2.2;
b) 5.6.2.2.1 va5.6.2.2.2;
Luc F dudc xac dinh bdi ngudi cung c&p may/nha ché tao may, c6 thé dudc tac dung bang ép
huéng vao than may ddi v6i phép kiém b) va c);
) 5.6.3.2
Khodng cach A tinh tir dudng tam truc chinh dén déng hé so phai I16n nhat dén mdc cé thé.
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P5i tugng G10

Kiém d6 dao con trong clia dau truc chinh:

a) Tai dau truc chinh;
b) Tai 300 cach dau truc chinh.

So doé
[
|
I
et
I
a) [
1
b) - J
Dung sai Sai léch do dugc
a)
a) 0,01 b) 0,02 b)
Dung cu do

DPéng hé so va truc kiém.

Quan sat va tham chiéu 5.6.1.2.3 ctia TCVN 7011-1
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Déi tugng G11

Kiém d6 song song gilta duding tdm truc chinh va bé mit ban may:

a) Trong mat phang YZ;
b) Trong mit phang ZX.
So dé

S ]

L

I :
¢ /E/T 1
' I

)

a) ‘b

Dung sai Sai léch do dugc
a) 0,025 trén chiéu dai do 300 v6i a < 90°; a)
b) 0,025 trén chiéu dai do 300. b)

Dung cu do

Péng hé so va truc kiém.

Quan sat va tham chiéu 5.5.1.2.1 va 5.5.1.2.4.2 cua TCVN 7011-1
Ban may (truc X) va ban truct (truc Y) khéng dugdc khoba, dudng huéng dau truc chinh (truc Z) phai
dudc khoa.

6 Kiém gia cong
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P& tugng

a) Phay bé mat B bang chuyén déng
doc tu ddng ban may va chuyén déng
thang diing bang tay dudng hudng dau
truc chinh, hai l4t c&t chdm nhau

khoang 5mm dén 10mm.

b) Phay bé mat A, C va D bang M1

chuyén déng doc tu déng ban may,

chuyén déng thang ding tu dong
dudng hudng dau truc chinh va
chuyén déng ngang bang tay ban
truct ngang.

So do

16

16

Kich thuéc tinh bang milimét

L la chiéu dai cia mau thdr hodc khoang cach
gilta cac bé mat d6i dién clia mau thlr va bang
1/2 hanh trinh doc.

I bang I, va tuong (ing vGi 1/8 hanh trinh doc.

I nax 1& 100 vGi chiéu dai do L < 500

la 150 v6i 500 < L <1000

la 200 v6i L > 1000

la 50

CHU THICH 1: C4c hanh trinh doc > 400, c6 thé sl

rin
dung mét hoic hai mau thi dudc gia cong theo
huéng doc theo chiéu dai / tai méi mot dau.

CHU THICH 2: Cac hanh trinh doc < 400 c6 thé sl
dung mét mau thir gia cong theo chiéu dai cia mau
th(r.

CHU THICH 3: Vat liéu mAu thi 1a gang.

Dung sai

a;) Bé mit A clia mdi mot mau thir phai cd dd phang trong khoang 0,02

Sai léch do dudc
ay)

a,) Chiéu cao H ctia mau phai c6 dung sai trong khoang 0,03 a,)

b) Cac mit phing chira bé mat B, C va D phai vudng goc véi nhau va

mo6i mot bé mat phai vuéng goéc véi bé mat A véi sai léch trong khoang | b)

0,02/100.

Dung cu do

a,) Thudc thang va can mau hoic thudc phong dai;

a,) Micromet calip;

c) Ke vubng va can mau.
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Quan sat va tham chiéu 3.1 va 3.2.2, 4.1 va 4.2 trong TCVN 7011-1
Diéu kién cat
a) Phay mat ngon;
b) Phay mat dau véi ciing dang dao cét;
Trudc khi kiém bé mat B phai dudc 1am sach.
Phoi kiém phai dudc dat doc theo dudng tdm ban sao cho chiéu dai L dudc phan bé déu trén moi
bén clia tam ban.
CHU THICH : tuy thudc vao su thoa thuan gitta ngudi st dung va nha ché tao/cung cap, hinh dang cla
phoi thi trén so d6 c6 thé dudc dat lai don gian hon véi cac canh toan bd chiéu rong,trong trudng hop tién
hanh kiém trén phéi dang nay it s dung hon tién hanh kiém trén so dé.
Dao cat phai sic va phai dudc 13p trén truc ga va phai c6 dung sai sau:
a) Do dao hudng kinh:
<0,02

b) D6 ddo mat dau:

<0,03

Toan bd cac canh khéng gia cong phai dudc kep chat trong subt qué trinh cat.

45



TCVN 7685 -2 : 2007

Thu muc tai liéu tham khao

[111SO 841: 2001 Industrial automation systems - Numerical control of machines - Coordinate system
and motion nomenclature.(Hé théng tu déng céng nghiép - May diéu khién s6 - Hé thdng toa d6 va

danh muc cac chuyén déng).

[2] 1ISO 10791 -1:1998 - Test conditions for machining centres - Part 1: Geometric test for machines
with horizontal spindle with accessory heads (horizontal Z axis). [(Diéu kién kiém d8i v6i may trung

tam - Phan 1 - Kiém hinh hoc d6i v6i may cé truc ndm ngang v6i dau phu trg (Truc ngang 2)].
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