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Target length

X = Target diameter

Z
A = Angle
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G1 linear interpolation
with X, 2 and angle A

7
+X Tt
©
X
] @ 68
@ 60
(]
S
962
S @ X?
(r,
X @20
> 0 —D+Z
- = 9
=75 Z? -48 -36 -24 0
% 1001
N G X Z Auxiliary addresses F T | M
N1 GO | X0 Z2
N2 G42 G1 20
N3 G1 X20
N4 G1 Z—24
N5 G1 X? Z-36 | A30
N6 G1 X42
N7 G1 Z—48
N8 G1 X60 2Z? A60
N9 G1 X68 Z-—-75
N10 G1 X80
N11 | G40 G1 X82
N12 M30

e el
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Angle

X = Target diameter E_E_i
£ = Target length ’i‘“i
M E - Actualend point of the radius E}i
o
A
B

Tangential arc

I
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G1 linear interpolation X, £, A
and tangential radius B

[ L8
BX?
B4 20
- 0 —D+Z
— — = ) ?
-60 -52 =2k -12 0
% 1002
N G X Z Auxiliary addresses F S T | M
N1 GO X0 22
N2 G42 G1 20
N3 G1 X20
N4 G1 Z—12
N5 G1 X? Z—24 | A20
N6 G1 X48 B6
N7 G1 Z—-52 B8
N8 G1 X80 B4 EO0.08*
N9 G1 Z—60
N10 | G40 G1 X82
N11 M30

* Special feed rate for small blending radii and chamfers.

Note:

These contours can alternatively be programmed with G87. This however has the disadvantage that

only 90° radii can be programmed (see chapter 3.1.3ff).
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Target diameter

Target length

Actual end point of radius
Angle

Tangential arc
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and tangential radius B

—|
— |
-
—|
—|
—
=
=
=
=
=
-
=
=)
=
=
=
=

BUTHN %ﬂﬁﬁ

G1 linear interpolation with X, 2, A

[
+X
— ? 80
%)
&N S
&
BX?
o
& o
3
) [ 210
0 —PD+Z
—~ - - ?
~7% Z7 -48 ~-25 0
% 1003
N G X Z Auxiliary addresses F T | M
N1 GO | X0 22
N2 |G42 G1 20
N3 G1 X10
N4 G1 X? 2Z-25 |A35 B20 EO0.08
N5 G1 Z—48 B10
N6 G1 X80 2Z? A60 B15
N7 G1 Z2—75
N8 | G40 G1 X82
N9 M30

L U

g
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X = Target diameter

Z = Target length

E = Actual end point of chamfer
A = Angle

B— = Chamfer

m

||

E;ﬂ
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Linear interpolation G1 with X, Z, A

and chamfer B

+X ﬂ
Lx 45° | 5x45° A
*@L”‘ - #80
\
— : - 360
r¢40
i
%10
——[f-’r——"/_—b—_‘—_ b > 0 ————1>+Z
FA‘ iy T
-78 -36 22 0
% 1004
N G X z Auxiliary adresses F T | ™
N1 GO0 |X0 22
N2 |[G42 G1 Z20
N3 G1 | X10
N4 G1 | x40 2z? A75 B—8
N5 G1 Z—36
N6 G1 | X60 B—5
N7 G1 2—78 B—4
N8 G1 | X80
N9 |Gd0 G1 |XE2
N10 M30

Note:

The external chamfer 5 x 45°

can also be programmed with G88.
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Linear interpolation with
Q0 and Q1 quadrant recognition

-75 =70 Z? Z? 77 -5 0

% 1005
N G X Y4 Auxiliary addresses F M
N1 GO X0 Z2
N2 G42 G1 Z0
N3 G1 X20 B—1
N4 G1 Z? A0 Q1 BO
N5 G12 | X655 2Z2? 130 K—5 R35 B2
N6 G1 Z? A0 Q0 B1.5
N7 G13 | X75 2Z2? 110 K—70 R30 B2
N8 G1 Z2—75 B1
N9 G1 X80
N10 |G40 G1 X82
N11 M30

Take note that:

The Q0 and Q1 addresses are required in special cases where a straight line runs into a radius.

Q0 = Intersection point straight — radius right.

Q1

These addresses are not required if the contour consists of G1 elements or if the intersection point
of the straight — radius is clearly defined by the X and Z coordinates.

Intersection point straight — radius left

If no QO is programmed, the QO is automatically effective.

In accordance with the programme, Q0 and Q1 must be interchanged.

i
|

4

|
=

q

,154

—

(1
=i

L
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880
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| GILDEMEISTER
AUTEMATICN

Circular interpolation with Q0 and Q1
quadrant recognition

Qo
o 860
- 0 —D+Z
-85 -75 -22 0
% 1006
N G X V4 Auxiliary addresses F S T | M
N1 GO | X0 Z2
N2 G42 G1 Z0
N3 G3 | X60 2Z? 10 K—36 B0 QO
N4 G1 Z2-75
N5 G1 X80
N6 G40 G1 X82
N7 M30
+X i
ZA ﬂ
2
#60
o
- 0 —D+Z
-85 -75 -2? 0
% 1007
N G X V4 Auxiliary addresses F S T |M
N1 GO | X0 Z2
N2 G42 G1 Z0
N3 G3 | X60 Z? 10 K—36 BO Q1
N4 G1 Z-75
N5 G1 X80
N6 G40 G1 X82
N7 M30
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G2

G3

LBt

= Target diameter

1
§

= Target length

Radius value

B\ IEL (B

al!

Tangential arc

\ {E

o
El

W 3 N X

0: Sign for non-tangential intersection point

L

|

i H
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Circular interpolation G2/G3
with X, 2, Rand B

#80
BLS
QN 05X 450
215
> 0 —>+Z
» - - b
-140 -135 -95 -80 -Z? -32 -25 0
% 1008
N G X V4 Auxiliary addresses F S M
N1 GO0 | X13 Z2
N2 G42 G1 Z0
N3 G1 X15 B—0.5 E0.05
N4 G1 Z—25 BO
N5 G2 | X4 Z-32 R36 B2
N6 G1 Z? A0
N7 G2 | X80 Z-—80 R20 B5
N8 G1 Z2—-95 BO
N9 G3 | X80 Z-—-135 R40 BO
N10 G1 Z—-140
N11 | G40 G1 X82
N12 M30

Take note that:
If straights run into radii or radii into straights, where the intersection point is not tangential than

| B0 must be programmed in.

B VU TV T\ 1T VR V1
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Establishing the | and K lengt
with G2/G3

In certain cases it is necessary to programme radial traverses with | and K addresses
(instead of R).

v

Block format: N... G... X... Z... I*... K* * | relates to X

A | ‘ K relates to Z.

For 1 and K only the start point A and the centre of the radius M are of relevance.

M M N M M
A
A
A 3 2
7, N 0

The | and K are parallel to X and Z between points A and M.

K & K M

X M M M
-—t‘ [I El} I
V4 K
A

3 ) ©
o Z S
3 AAY
@
¥ e
i

s
20/
e

| == == DD

éi
B S § = A

\

M m
b B

o

mpm
Ll

¢ e ot

| 8

LA AL

ot et e -



http://www.tracker-software.com/product/pdf-xchange-editor
http://www.tracker-software.com/product/pdf-xchange-editor

Fn""m i w w mw wmw Wwnw e wow W w W W W W W oW oW o W oW oWwow W e

Establlshmg the sign for |l and K
with G2/G3

The | and K lengths can have either a positive or negative sign.

Steps to establish sign:

1. Look from A to M and insert the directional arrow.

M M N M M
A
A
A G ~
” N o4

2. If the line A — M is not vertical or horizotal, the line must be "vectored”.

M M

£
7 A

3. The signs for | and K result from the com- I
parison with the axis directions x and z. + I
4

< ©
2 vo\@*
4

GILDEMEISTES >
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G2

G3

ﬁ[’» 1 r
£ 8 i
i B

EE EE

Gk

X = Target diameter

N
I

= Target length

Sl U il

L

I* = Radius centre point in X direction (incremental)

|
U

r
LJ:!._' &,

K = Radius centre point in Z direction (incremental)

=

|

B - Tangential arc

* Note: | is always the radius value!

LT
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=4
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L
L
L
1.
-

C

with X,

Z. 1 K and

srcular interpolation G2/G3

-105 z? -50 Z2? -15
/——-
% 1009

G X Z Auxiliary addresses F M
GO X16 22

G42 G1 Z0
G1 X20 B—1
G1 Z—15 | BO
G2 X60 Z? 120 K15 Bb
G1 Z2—-50 | BO
G3 X50 2? 1-20 K—15 B3
G1 Z2—105| B4
G1 X80

G40 G1 X82

M30
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G12

G13

X = Programmed target diameter

Z = Programmed target length

I* = Radius centre point in X direction (absolute value)

IK = Radius centre point in Z direction (absolute value)

R = Radius value

B = Tangential arc

* Note: | is always the radius value!

m
=

=

i
iRl 188 i1

mmmnm
S

|

| 'f 'E .
e ¢ e e

L’L'uu!
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with X, £, 1, K, Rand B

With G12/G13 the centre point is given in absolute values.

<
;2 \\\“
-/,
A

m‘ ’ 3@.5
AUTOMRTION o=

| Circular interpolation G12/G13

7
+X 7
A
I 260
250
1[¢30
%20
: / § p- O——D"’Z
¢ #-10
—10; 2? VAR =55 Z? Z? Z? -'; 0
% 1010
N G X Y4 Auxiliary addresses S M
N1 - G0 1 X0 22
N2 G42 G1 20
N3 G1 X20
N4 G1 Z? A0 BO Q1
N5 G12 | X50 2Z? 130 K-5 R22 B2
N6 G1 77 A0 B2
N7 G13 | X60 Z? 115 K—55 R17.5 B2 Q1
N8 G1 Z? A0 B2
N9 G13 | X80 2Z? -5 K—107 R48 B0 Q0
N10 G1 Z—107
N11 G40 G1 X82
N12 M 30

Tuuwounuownwuwwwuwengowowuwwwwwwow www wwwww i W g
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Outside diameter

Target length

Quadrant recognition

* P N X

= 1. Depth of DIN 76 undercut
2. Grinding tolerance to DIN 509

K = 1. Width DIN 76 undercut
2. DIN 509, form F

* Take note: | is always the radius value!

lannnmarreomennmommEmmMooomERRmmmm®
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Quadrant recognition

with undercut G85

The Q adress determines the position of the undercut

External Internal
+X
_W < _ :
E 1.2 S AF¢24 5{1’5
b 5
Va i) I
+Z
-30 0 -30

N.. G85 Z—30 Q1 I12 K4

O

.G85 Z—-30 Q2 115 K5

+X

A

+X
7
—> -
—W s [AIZE 21,9
| /
@24

159

)Y

N..G8 Z—10 Q3 112 K4

..G8 Z—10 Q4 115 K5

- ———

=
=
=3
=
3
3
=
=
=
=
3
3
3
=
E
=
=
=
=
=]
=
=
53
3
=
=
=
=
=
=
=
=
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| Special features with G85

Feed programming for an undercut

N G X Z Auxiliary addresses F S

B
-—

G85 Z—30 Q1 [11.8 KB8.7 EO0.08

Feed F
Special feed E

feed F

Note:
Tapers and radii can be produced as desired with a special feed E.

The rest of the contour is carried out with the previously programmed feed F of tool nose
radius compensation is required, then this has to be selected in advance.

| A1 11
| 1 ]

.M

- 1 3

v
ErmE

T

ATy
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undercuts

1. DIN 509, form E undercut

+X
¥
‘
a e 220
! = —?—4»0 —+7
30 0

D0 —D+Z

D

3. DIN 76 Thread undercut

K

E

+)(

B

—

& #20

G85 X20 z—30 Q1 10.15 KO|| ||
.. G1 X300 Grinding allowance
(radiial)
. GO X20 z2
|Gss Z—30 Q1 118 K8
. G1 X30 Depth |
Width K

@—=0—>+2Z

-30

O ¢

. GO X20 Zz2
G8b Z—30 Q1 EO0.08
G1 X30

Programme without grinding allowance

. GO X20 Z2

G8b Z—30 Q1 KO
.. G1 X30 Form F

Programme with grinding allowance

.. GO X20.3 22

4
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Target diameter
Target length
Radius value

X
4
1
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w

G87 is only used for simple radii: TNRC is automatically activated.

Case 1:

Case 2:

Case 3:

Face and Radius

AETOMATION 2

GB7 special radius with X, £ and |

Theoretical intersection point

Target point E

@50

Radius only

250

/ which is programmed

.. GO X—16 22

. G1 Z0

..[G87 x50 14

.Gl Z—10

. GO0 X% 72

[es7 x50 z0 13
Z_5

.. GI

The start point S must lie
within the standard area.

. GO X36 Z2
[Gs7 Z_30 15
.. G1  XB0

=5
3
=y
-
=
3
=
=
=
=
=
=
=
3
=
3
=
=
=
=
=
4
3
4
g
5
g
=
=
=
=
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[ERRETRATRES

Target diameter

Target length

Size of chamfer
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o,
EEpPEE
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-
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B e e

b
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Case 1: Face and 45° chamfer

Target point E 4

f

#50

Case 2: Chamfer (45°) only

Theoretical intersection point
which is programmed.

start point S

5450

250

Case 3: not possible

Gss special chamfer with X, Z ad [

(88 is only used with 45° chamfers: tool nose radius compensation is automatically effective.

. GO X—1.6 22
. G1

. GI

Lo The start point S must lie
within the shaded area.

20

. G88 XEO 14

. G1 Z—10

L GO X5 72

. G88 X50 z0 15
Z—10

=
=
=
=
3
=
=
3
E
3
=
=
=3
3
=
E
=
=
=
=
— |
E
=
=
=
=
=
E
=
=
=
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280

i
0 & 270
& /| o é'\/ 23250 /5 ! 260
@x </ ] ® N
e @ X?
| @ 40
850
10
b l. > 0P+
-160 -Z7? -130 -Z? -100 =77 -Z? -35 -22 -ZTP
% 1011
N G X Z Auxiliary addresses S M
N1 GO X38 22
N2 G42 G1 Z0
N3 G1 X40
N4 G1 X? Z? A10
Nb G2 X60 Z—-22 R15 BO
N6 G1 Z2—-35 B2 EO0.08
N7 G1 X650 2Z? A—25 B2
N8 G1 2? A0 B2
N9 G1 X70 Z—100| A25 B2 EO0.08
N10 G1 2? A0 BO
N11 G13 | X70 2Z? R27.5 110 K—130 BO
N12 G1 Z—160
N13 G1 X80
N14 | G40 G1 X82
N15 M30

I

: " 7
This example only covers a longitudinally pre-turned component.

M
o b B e | e

E

f

mu

B

MEmmn
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Vodl
Ty °
— Om i \ @95 S0
#90,32 [ 290 ReX
2] o
Q:b/’ R 110°
40°
0°< =180°
4 %
S 2160°
9
’L\ -'X
?/j\% L _gvoo
0 < F¢
- - 0 —De7Z
-35 -26,5 .r*
% 1012
N G X Z Auxiliary addresses S T |[M
N1 GO X97 2-35
N2 G41 G1 X95
N3 G1 Z—26,5
N4 G1 X90,32 B1 EO0.05
Nb G1 X9 2?7 A—-179 B3.5 EO0.08
N6 G1 X? Z? A—-985 B25 ¢
N7 G12 | X? Z? 10 K-11,6 R75 B1
N8 G1 X4 20
N9 G1 X0
N10 (G40 G1 Z2
N11 M30
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Contour programme 3 (punch)

+X

BuUTOmETIOD

| GILDEMEISTER

&
d /?2 ‘F¢X'?
S
S 815
—X BX?
r, — L— O————-{>+Z
M -5 -2 0
% 1013
N G X Z Auxiliary addresses F S T M
N1 GO X822 Z-—1
N2 G41 G1 X80 /
N3 G1 Z2—9.6 B—0.2
N4 G1 X76 B1
N5 G2 X66 Z—4.2|R5
N6 G1 X5b B5
N7 G1 X? Z0 A—150 B1
N8 G1 X40 B2
N9 G1 X? Z2—5 A—60 B2
N10 G1 X15 B1
N11 G1 X? Z—-2 A—150
N12 G1 X0
N13 | G40 G1 20
N14 M30

L

LM E_; | e |
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RUTE

Contour programme 4 (form part

7
+X 7
A
%60
B840
250
l - 0 —+Z
- - ?
=75 -70 -40 -35 -20 0
f
% 1014

N G X y4 Auxiliary addresses S T |M

N1 GO X3 Z2

N2 G42 G1 Z0

N3 G1 X40 B—-2

N4 G1 Z—20 B2

N5 G3 X60 2Z-35 R50 B5

N6 G1 Z—40

N7 G1 X? Z-70 |A-20 B2

N8 G1 X50 B2

N9 G1 Z-75

N10 GO X65

N11 G40 GO 22

N12 M30

=
=
=
=
E
3
=
E
E
E
=
g
E
-4
=
=
=
=
=
=
=
=
=
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Contour programme 5 (bush)

Type E undercut

+X
A

0
ALY
z,
m e,
er-so

BUTOmMBETION

% 80

L

265

- 50

- 930

-85

% 1015

-25

/o)
ig 1X45° f |
O
»
[
i - T
0

- 0—D+Z

Auxiliary addresses

GO

X70

Z2

G41 G1
G1
G85
G1
G1
G1
G1
G40 G1

X65

X50
X30

X28

Z0

Z—25
Z—25

Z—85
Z-—87

B—1

B2.5

E0.08
Q2 EO0.05

‘M30

; . mmr Y ; g

11 E L AF A ) 1T & ;
18 18 ‘53 BE i i | R 7
= E.M.m'ﬂ : oz e o 1 e p— P

L

&

L  '1.£&
—

LT T T
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Contour programme 6 (stepped It) |

DIN 509 F
DIN 509 E undercut undercut +X
1“50/ /grinding allowance 0,3 o
X /
_ se[,/ / / 1280
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