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Introduction

The manual may help you to quickly get familiar with the HNC-8 system, providing detailed information about
commissioning, programming or application methods. Any updates or modification of the manual is not allowed
without the written permission of Wuhan Huazhong Numerical Control Co., LTD (hereafter referred to as
"HCNC"). Without HCNC's authorization or written permission, any units or individuals are not allowed to
modify or correct the manual. HCNC will not be responsible for any losses thus incurred to customers.

In this manual we have tried as much as possible to describe all the various matters concerning of the system.
However, we cannot describe all the matters which must not be done, or which cannot be done, because there are
so many possibilities. Therefore, matters which are not especially described as possible in this manual should be
regarded as “impossible” or “not allowed”.

Copyright of the manual should be reserved by HCNC. Any units and individuals' publication or duplication
should be deemed as illegal behavior and we will hold them accountable.

Please favor me your instruction for shortages and inadequacies of the manual.

Note

As to notes such as "Limitations" and "Usable functions", the specification provided by the machine
tool manufacturer is superior to the manual. Please conduct dryrun before actual machining and
confirm machining program, tool compensation volume and workpiece offset, and so on.

Please explain matters which are not described in the manual as "Infeasible".

The manual is prepared on the condition that all functions are configured. Please make a
confirmation according to the specification provided by the machine tool manufacturer in use.

For relevant instructions for machine tools, please refer to the specification provided by the machine
tool manufacturer.

Usable screens and functions differ with different NC systems (or versions). Please be sure to
confirm specifications before use.
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1 HNC-808DG Grinding System Function Introduction

SN Function 808DG
1 Handwheel simulation The rotation speed in handwhee.l replaces the GO1 speed. It takes effect
when the program runs automatically.
Namely "Handwheel interruption", the handwheel interruption amount is
2 Handwheel insertion superimposed on zero of the currently used coordinate system. It is
superimposed on all zero until the interruption amount is cleared.
Programmable Machine Control. Servo axis, but it does not participate in
3 PMC interpolation operation. It has absolute command and relative command.
Auxiliary precise control
Rotary axis control. Both angle displacement command and speed rotation
4 C/S switchin command can be executed. Selection of grinding head control. It is
& applicable to thread and screw grinding, crank shaft, cam and gear
grinding, etc.
5 Built-in oscilloscope Built-in speed loop, position loop and notch filter, easy for commissioning.
6 Grating ruler Support absolute encoder, increment grating. Manufacturer: Heidenhain,
Fagor
7 SSTT sampling Assist sampling commissioning, monitoring and diagnosis
X axis is the oblique axis and Z axis is regular. Generally, the inclined
. . angle between axes X and Z is 30°. After this function is enabled, Cartesian
8 % Oblique axis . . .
coordinate system is adopted for programming, namely normal rectangular
programming.
808DG has integrated double channels and can be directly used. Used for
9 % Multichannel truss and other schemes of which logical relationships require
multi-channel control.
. . PLC online programming of NC. Also support online debugging of
10 PLC online programming connection of upper and lower microcomputers of PC and NC.
Multi—group D/A, A/D. It is applicable to headstock, frequency conversion
11 *Multigroup D/A wheel, or multigroup frequency conversion output. It can also collect
analog voltage and analog current and can be used for monitoring.
. Electronic transmission ratio control replaces mechanical transmission
12 % Electronic gearbox - -
ratio. Used for gear machining.
Tangency point following. The main rotating parts of the engine. After
13 % Crankshaft grinding connecting rod is installed, it can change vertical (reciprocating) motion of
connecting rod into cyclic (rotational) motion
o Tangency point following. A part in the piston engine. It functions on
14 *Cam grinding controlling ON and OFF of air valve
15 % Video tool setting of Images collected by HD camera are displayed in the tool compensation
grinding wheel interface. Assist observation.
16 *Multiaxis synchronous Applicable to complex and high-end grinding.
control
% Thermal error . .. - . .
17 High precision grinding requirement, thermal error compensation.

compensation
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2 Commissioning Steps

2.1 Bus Connection

System, drive and I/O unit are connected in series in proper order.

na
v v v v |
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2.2 Parameter Adjustment and Testing

2.2.1 Whole Structure of Parameter

(1) Assignment of parameter numbers

The number (ID) allocation of various parameters of the HNC-8 CNC system is shown in the following table:

Type ID Description
NC parameter 000000 - 009999 | Occupy 10000 ID numbers

Machine user
010000 - 019999 | Occupy 10000 ID numbers
parameter

Divided by channel. Each channel occupy 1000 ID
Channel parameter 040000 - 049999
numbers

Coordinate axis . ) )
100000 -199999 Divided by axis, each axis occupy 1000 ID numbers
parameter

Error compensation o ] )
300000 - 399999 | Divided by axis, each axis occupy 1000 ID numbers

parameter

Device interface Divided by device, each device occupy 1000 ID
500000 - 599999

parameter numbers

Data table parameter | 700000 - 799999 | Occupy 100000 ID numbers

® NC parameters are the basic parameters of the CNC system, which are used to set parameters of interpolation
cycle and operation resolution.

®  Machine user parameters are used to set machine tool structure, number of channels and other parameters,
such as whether it is a lathe or a milling machine, and the channels used.

®  The path through which the channel executes the interpolation movement. Different channels can perform
different interpolation motions, and do not affect each other. Dual channel means that two different
interpolation motions can be executed at the same time. Channel parameters are used to set the relevant
parameters of each channel.
Coordinate axis parameters are used to set the relevant parameters of the logical axis used in the channel.
Error compensation parameters are used to set the backlash, pitch error and other related error compensation
parameters.
Device interface parameters are used to set the relevant parameters of physical devices such as axes and I/O.

Data table parameters are used to set data tables of error compensation, temperature correspondence, etc.

(2) Data type of parameter

The data types of HNC-8 CNC system parameters include the following:
INT4: The parameter value can only be an integer.

BOOL: The parameter value can only be 0 or 1.

REAL: The parameter value can be an integer or a decimal.

STRING: The parameter value is a string of 1 to 7 characters.

HEX4: The parameters are input and displayed in hexadecimal numbers.
3
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ARRAY': The parameters are input and displayed in the form of an array, and each data is separated by "," or ".".

The value range of the array elements is 0 to 127.

(3) Parameter access level

® The parameters of each level must be modified and saved after entering the corresponding password and
logging in.

® Modification of low-level parameters is allowed after high-level login.

® The curing parameters (access level 5) are not allowed to be modified manually, and are automatically
configured by the CNC system (cured at the factory).

® The parameter access levels are shown in the following table:

Access level Object-oriented Identity

1 General user ACCESS USER

2 Machine manufacturer ACCESS MAC

3 CNC controller manufacturer ACCESS NC

4 Administrator ACCESS RD

5 Curing ACCESS VENDER

(4) Parameter activation

There four activation modes of HNC-8 CNC system parameters.

® Save active: Parameter modification takes effect after SAVE key is pressed.

® Immediate active: Parameter modification takes effect immediately (mainly used for servo parameter
adjustement).

® Reset active: Parameter modification takes effect after being saved and RESET key is pressed.

® Restart active: Parameter modification takes effect after being saved and CNC controller is restarted.
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2.2.2 NC Parameter
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000018 System time display 0: is disabled; 1: is enabled
000020 Automatlg display of alarm 0: is disabled; 1: is enabled
pop-up window
Selection of display of actual, command and
. programming speed. When F jitters, view the
000023 F feedrate display mode
parameter and change to 1 command or 2
programming
0: G code line number is not displayed; 1: G code
line number is only displayed on editing interface;
G code line number display 2: G code line number is only displayed on
000024 . S .
mode programming running interface; 3: G code line
number is displayed both on editing interface and
program running interface.
000026 ?;fll;nal places of positional Recommend to set to 3
000027 Decimal places of speed value | Set based on grinding requirements
000028 Decimal places of rotation Set based on actual requirements
speed value
Screensaver entry waiting Set based on actual requirements. When 0 is set,
000030 . .
minutes the system will never enter screen
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Number of T command tool
000061 offset compensation number Generally it is 2
digits
000064 Tool wear accumulation Generally it is 1
Enable
Whether machining time Display in the bottom right corner of the
000072 . . .
display is closed interface and set as needed
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2.2.3 Machine Tool User Parameters
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010000 | Maximum number of channels Determine number of channels to be opened in
the system
010001 Cutting type of channel 0 Generally itis 1
010002 | Cutting type of channel 1 When the second channel is opened, set the
parameter
Axes 0-31 correspond to bits 0-31. If 0 is
entered in binary, it means there is no axis. If 1
. . if entered, it means there is an axis. For axes 0,
010017 Channel 0 display axis mark [1] 2 and 5, bits 0, 2 and 5 are set as 1. The value
calculated by the system via 2V is 0X25 in
hexadecimal.
010019 | Channel 1 display axis mark [1] When the second channel is opened, set the
parameter
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Only when 1 is set, these 500 variables can
Enable #500-#999 being user be displayed in the macro-variable form and
010091 X . .
macro-variables can be saved automatically at the time of
power failure
0X100: When this point is valid, for
example, assign 2 to #50100, if #50100 is
configured as a floating point type, then the
value 2 will be converted into a floating
point type and assigned to variable #50100;
assigned 2.3 to #50100, if #50100 is
. . configured as an integer, then the value 2.3
010104 New function debugging is converted to an integer 2 and assigned to
the variable #50100, and there is a problem
of missing floating-point digits. This point is
not valid. Integer values can only be
assigned to integer variables, and
floating-point values can only be assigned to
floating-point variables.
F speed display in feed per 1 is set to enable this parameter when the
010160 . o
revolution feed per revolution is needed
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010170 Corresponding M code of To call a canned cycle using M code, set
G1007 corresponding M code
010171-010183 parameters are the same as 010170
Description:

Grinder 808DG opens 32 one-key G registers calling.

Correspond to canned cycle in user-defined canned cycle USERDEF.CYC file.

Program interval %1006---%1037, the programming format corresponds to G1006-G1037,
respectively.

Correspondence between G register, program interval and programming G command are as
follows:

G2637.0-G2637.15%1006---%1021G1006-G1021

G2619.0-G2619.15%1022---%1037 G1022-G1037
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+§éﬁl§ﬂl£‘§§i 010331 EEEATE(EALS) 5
L+ iEEIMESH 010332 =FEEFME(ERAzmS) 500

“E;if 010333 EemEENRMATEI(mS) 0

010334 FEFEH(34] 0
010335 FFEH(35] 0
010336 FEFEH[36] 0
010337 FEFESH(37] 0

ScfE: 500000 BiBA:
FHiME: O
=/Iv&: -500000
$1
7 | BA =i ) B ey
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010329 Lubrication time of machine (unit: s) Set based on actual situation

(cooperatively used with "Lubrication"
button on panel)

010331 Three-phase Y-type start time (unit: ms) | 5000ms by default

Three-phase Delta-type start time (unit: 6000ms by default, 1s switching

010330 Lubrication stop time (unit: s)

010332 . X

ms) interval time
010333 rSnpsl)ndle fluctuation detection time (unit: Used when there is speed arrival signal
010334 Axis X overload detection time (unit: ms) | Reflected in subprogram S19 of PLC.
010335 Axis Z overload detection time (unit: ms) | Set as needed
010336 PMC axis movement distance (us) Set in PLC subprogram as needed

2.2.4 Channel Parameter

Fill out logical axis number based on actual situation
Coordinate axis | and note the correspondence between that and device
number interface parameters and the sequence of physical axes
in the actual electrical cabinet

040001-040009

10
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040010-040013

Set based on actual need and note the correspondence
between the parameter 040028 actual axis number of
spindle

Axis number of
spindle

040014-040026

Programming name

. . Mode name reflected in G code
of coordinate axis

|
-NCEE Ex
u—g;g@@ 040028 ismﬂﬁmjm; * 56 ==
B0 040029 SESSFEENE 0 =
Bl 040030 IEERFREHESERS (mm/min) 1000.000 25
%2 040031 =EimSERE(mmM/min) 5000.000 7=
[+ MiTimas 040032 EEHEEFsE 0x1 3=
HEEMESER | 040033 UvwiRRsEmE: 1 577
+ | i =2
%;&‘iﬁ 040034 fEiffEEE 0 st
040035 FaREiiE Ry 0 B
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&
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1. When there is an encoder feedback, 0 is set; while
configuring 180U asynchronous servo and 160U feed axis
as the spindle, set to 0; or when the frequency converter is
used, and the encoder is externally connected, set to 0; when
no encoder is used, set to 1.

040027 Dl.Sp(ify m"dj of | 5 Pay attention to correspondence between 040010-040013
spindie spee and 040028 parameters.
e.g.: 040010-040013 correspond to 5, 6, 7 and 8
respectively, and spindles 2 and 3 corresponding to 040012
and 040013 have no encoder feedback. In hexadecimal, it is
1100 (the value C of 040027)
Set based on 040010-040013.
Display axis E.g.: 040010-040013 correspond to 5, 6, 7 and 8
040028 . respectively, set 040028 to 5, 6, 7 and 8.
number of spindle ) .
The sequence is the same as sequence of axes displayed on
screen.
i In G code, when the F modal doesn’t exist in the previous
040030 of channel . .
. few lines, it is the default F value of GO1.
(mm/min)
Diameter
040032 programming For the cylindrical grinder, enable this function.
enable
Generally, it is enabled and set as 1, unless the names of U,
V and W have been defined as the actual U, V and W axes.
E.g. During screw grinding, thread grinding and diamond
wheel dressing using a diamond pen, if U and W axes
should be used at the same time, at this time U and W are
actual axis names and the parameter must be set as 0.
Note: G101 and G102 commands should be used for screw
UVW incremental %rmdmig..
040033 programming x(z;nllg 364
Enable g
G54 G90 G1 X100 Z100 U100 W100F1000
G101 X-1 Z-1 U-1 W-1
G102 X1 Z3 U0 W2
G91 G1 X10Z10 F100
G101 X-1 Z-1 U-1 W-1
G102 X0Z2 U1 W3
G91 G1 U10 W10 F100
M30
= Egg;% 040038 HENAEEERIRZRS
1] 040039 FENMTIEEFRH
el 040040 #HFRESITEE
| L ?}é; 040041 ZEpRErE/ZTNE
(+) ARG E 040042 [EEMpEEE 0.0000 7=
HHREMEREL 040043 ERISEEE 0.0000 ==
- gﬁ;ﬁﬁ 040044 BEATERETEHAERE(MM/1) 0.0000 =
040045 HRESRIEHSEZE 0.0000 =1 5
WA ZemmT LSS EEYNIEE |, LIRSS SR s e

&74E : 100.0000

2hil{&E : 1.0000

/M5 : 1.0000

€, B "FENRENEEREERR WEEMREN AR TINE |, EmsEE
HENEE | BEATU0 - HEN TINEEREEREE = RISiliRiEREE=E
FENNRIER AR R
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Set based on actual requirements. If customer needs to
Parameters of modify the magnifications X1, X10 and X100 of
040037-040039 handwheel, e.g., modify to X1, X5 and X10, then users

handwheel . .
change the value of G [axis number *80+9] and assign t
G (axis number) *80+9] to 1,5,10 in PLCI.
Example:
a2 b | Y105 N5.& R1+£.0
- —1 —t —i ¢
M1 Axis selection Auxiliary operation Close side door X axis/X 1
X instruction
v 23 w105 XS4 &1
] . ] ] | L
%%  Axisoption X  Auxiliary operation Close the door X axis/ X5
instruction side
R14.0
MO 1
X axis/ X1
G
Ria1
L2t 5
X axis/ X5
Loy )
2 A WIS XS4 Rraz
— — —i/} (
%1 " Axis selection Auxiliary operation  Close side door Y axis/X 1
Y instruction
X2 2 o a Y105 M5 4 R14 3
— — — —rt {
W Axis selection Auxiliary operation  Close side door Y axis/ X5
Y instruction
R14.2
—] B mov ]
Y axis/ X1
Gas
R143
_i I— MO El
Y axis/X5
GE
B NC = : = - — —
R \ -
i : 040128 JIEHE 20 IS
\—EEEE
- ®&E0 040130 JIEAEHEEAT, 1 shy
EEL 040131 [RAZSIRFRTISEFEE 0 we
- IEIE2
L 3 040132 ZipNE{FRSHIRUIES 0.0000 #F
|+ tTam sy 040133 TiESELEETEES 0 &=
BREMESE | 040134 smESHET , BRES 0 Ees
; ; 040135 BREEME 0
L siEsay BT R ERM: Hi=
040136 HEFRJIEHEFEEZEiME 0 == -
=& 1000 B pemmTeEsmEEIEE I ERORLIES , SEERN T8N
B Ea{ER.
BME: 1
=ME: 1

13
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040127 Initial tool number Gener'fllly itis set as 1 and the TO101 programming
mode is adopted

040128 Number of tools The parameter gffects the number of forms in the
tool compensation table

-NC2H 0 |f@ 0
- HUERRRFE I
040311 = 0
) mEas IEARE S =174
- B 040312 {RFHEHERHS 0 =1iv2
- iEEl 040313 {Fifars 0.0000 Sy
ﬁg 040330 7J¥MESHIRIERS 0 wE
(+| AMATEE 040331 JIHANESHIEEFRS 0 &=
HIREAMESSL | 040332 GoXIESELISRERE 0 w5
isEEOsH .
L sEEa 040333 MOOEIRERS 0 H=
040340 H—EEFIICHETINNS 0 =i
el B8 1 0 iEmeEThaL B
i
i 1: FREEAS MRS
FME: 0
=IME: 0
Enable oblique axis . . . .
040310 control When there is an oblique axis, the parameter is set as 1.
040311 Quadrature axis Z axis by default, parameter value is 2
number

040312 Oblique axis number | X axis by default, parameter value is 0

Generally it is -30. When axis X is vertical to axis Z,
taking the position of axis X as the reference, the angle
value of the X position is 30 degrees when the actual X
axis deviates from the orthogonality, the clockwise
direction indicates the negative value, and te
counterclockwise direction indicates the positive value.

040313 Angle of inclination

2.2.5 Coordinate Axis Parameter

(1) Axis Parameter on Control System
Logical axes 0,1--N. According to actual situation, select logical axis number corresponding to axis number set in
machine user parameter and channel parameter.

Here descriptions are given with X axis and axis 0 as an example.
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frc BN T €33 = 2020-06-10 11:00:3¢

\ ol <= EIENES [ wE |
100000 Hmifs X #&5
) 100001 3p==m 1 #E5
o) et E 100004 ERFHHHA TR (UM) 10000 B
- BiEHO 100005 EBFUHCELS S BRH] 131072 =i
:gﬁ; 100006 IEERIBBRASHR(Mm) 2000.000 Shr
- mtgtm3 100007 FRERHEBRALR(mm) -2000.000 =i
— {BigH4 100008 SE2TEERHRFRALR(mm) 2000.000 Shr
:EEZ 100009  ES2fAEHRFRAKR(Mm) -2000.000 Shr
Cimigggy L) 100010 ESEsiER 0 L
=xfE: [/ W reyEsEcenRESTER. WTSEBENGAS, 3TETRSSEES
BrRviEETiEE, sEAlE 1 FE8n—1 8, SUNERSAER. 58
BAE: AX RS EY AR “X0" "X1" .
=& /
$1
7 N B =5 o
(Flmme Rl = | e |
100000 Display axis name The parameter determines axis name displayed in the
system interface
100001 Axis type
Description:

0: Not configured, default value. 1: Linear axis.

2: Swing axis, the coordinate value of displayed angle is not limited.

3: Rotary axis, the coordinate value of displayed angle is within the designated range and it will
be displayed modulo when the actual coordinates exceeds the set value.

9: When traverse axis is used as spindle, the drive is the feed axis drive.

10: Spindle.

Set based on the actually-used drive and the function requirements.

It should be specially noted that several parameters in device interface parameters associated
with this parameter, as shown in the image below:
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—legznss | | so7000 EER AX Bk
TRED 1 507002 @R 1002 Bk
iRl
eyns 507003 FMBIRERFS 0 Bk
—IRE3 507004 %&ID 0x0 Bk
iR

o 507010 T{EiEs 1 E=]
—igE5

- ig#6 507011 ;BigE 0 == L
“:&@ 507012 4RESSERISEURIRE 0 ES)
:;22 507013 $ESBHHER 0 55
—8£10 _ | 507014 RIBUEEREELE 0 = i

BAE: / R -

BOME : /

=ME: /

0: No position command output

1: Position incremental mode

2: Position absolute mode

507010 Working mode 3: Speed mode

4: Current mode (torque mode)

Generally working mode of feed axis is set as 1 and
that of spindle is set as 3

0: Feedback position does not adopt cycle counting
mode

1: Feedback position adopts cycle counting mode
2: This mode is adopted when feed axis servo is
switched to spindle

The parameter should be set as 0 for linear feed axis
and swing axis and 1 for rotary axis and spindle

Feedback position

>07014 loop enable

100005 EBFHg%ebss = Bk 131072
T 100006 IEFARBRAAR(MM) 2000.0000 =11}
ﬁiﬁﬁiﬁiﬁ 100007 RAARIRAAR(IMmM) -2000.0000 =1 v}
[gﬁ; 100008 2 TEERITEFRASR(MmM) 0.0000 =114
I %gﬁmg 100009 =2 REHRRASHR(MmM) 0.0000 =
[gﬁg 100010 EIS= e 0 55
L mtmine 100011 EEESAE 1 =13
ll-igg@ | 100012 SEERARER(mm) 0.0000 ==
=cf& : 99999999 W . TEseTs | FeREREiEnlEs BIlEES.

TS  F2HE ARl Ea st — B A aE.
BME: 1

=/IME 1 -99999999

Numerator of
100004 electronic gear ratio
[displacement] (um)

@ Linear axis: Motor connects directly to screw rod. 1:1
transmission ratio, 100004 is the thread pitch of screw rod
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in the unit mm; 100005 is the number of pulses per
revolution of motor and common type of Huada motor is
131072. If transmission ratio between motor and screw
rod is not 1:1, it is necessary to multiply the actual
mechanical transmission ratio on the basis of the
numerical ratio in the case of the above direct connection.
@ Speed axis: When mechanical transmission ratio is

Denominator of 1:1, 100004 value is 360000 (s), 100005 is the number of
100005 electronic gear ratio pulses per revolution of motor and common type of
[pulse] HCNC asynchronous servomotor is 4096. If transmission

ratio is not 1:1, it is necessary to multiply the actual
mechanical transmission ratio.

(B Switching feed axis to spindle: Transmission ratio is
calculated using the same method in @.

@ Swing axis, rotary axis: Transmission ratio is
calculated using the same

method in @.

100006 Positive software limit For software limit, it should be noted that after "Enable

coordinate . . .. . ..
diameter programming", software limit of diameter axis is

Negatlve sqftware 1/2 of the displayed coordinate value
limit coordinate

100007

e ER | woon e 1 s

| wime 100012 HEBRIBHRES(MM) 0.0000 Ei=
-~ IBEE0 100013 EZESFAYREE(mm) 0.0000 =hy
i gg:; 100014 ESEEZHNERREE) 0.0000 Ees
- mtsis 100015 [EE=SEE(mm/min) 3000.0000 E=1ivi
=il 100016 EZ=ESEHEmMM/min) 500.0000 =y
gﬁz 100017 2% SA4REmMM) 0.0000 =t
- smigu7 100018 FEEIFGS % SjEIEE(mm) 20.0000 E=Tivi L

= ".mm W8 HNC-Szuszsme s ity BT LA

.5

G 0 : EHTHE

o . 2 +-

RIS : 0 R

=IME: 0 5 EEEETAR

Set based on actual situation; it should be noted that for
100012 encoder feedback offset amount, enter the
corresponding axis number in "Auto offset" under "Set"
module. Press the emergency stop button and reset to

Parameters of
10010-100016 | reference point

return validate the setting.
As shown below, set zero point of axis.
Axis zero setting
$1  EBAHS:|
| = | [ A || 24 | i 1 I Il a= | '
3 = =
ENLA A -
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£{& : 360000.0000
ZXiAE : 2000.0000

£/IM& : 0.0000

lﬂ 2 x5zt

~NC&#( \ 1 2 1= isE =ty I
m%ﬁﬂ 100033 HhiEENERE(MmmM/min) 5000.0000 =hr
| =) Akt 100034 EXHEEE(mm/min) 8000.0000 b=liv}
j—i&ﬁiﬂao 100035 E&MNTEE(mm/min) 6000.0000 =
Egﬁ; 100036 HRFEIIRERTEIE S (MS) 16.0000 sy
ll— ZIEH3 100037 ‘BefEhnRLEEEREES(ms) 128.0000 =4y
Eﬁg‘; 100038 AN ANiFERHEIEE(mS) 16.0000 E=tivd
|—i§§$ﬂa6 100039 AN T ADEEEEERE EE(ms) 128.0000 =1V}

}—ﬁﬁfﬂ}? .| 100043 FRERRIMSFER(Um) 1.0000 =0 i

W zemfmTesTaest (J0G ) FRrISESshEs. SEEamss (JOG) F
SR | SIS SNEER SIS RN, BRI ERA.

10032-100039

Calculate according to actual thread pitch,
transmission ratio and maximum motor speed. It
should be stressed that while switching spindle to
feed axis, the speed should be set as the maximum
allowable parameter value; otherwise, rotation speed
S cannot increase.

Axis speed,
acceleration/decele
ration adjustment

-

£74& : 1000.0000

BiiME : 1.0000

=/v& : 0.0010

100045 HEEdEEEE(mMS) 100 1= D
100047 FHEEEEE 6000.0000 B
100048 BEIRERE 0.0000 B#E
100049 1E8UESERIIM/mIinEREREZE(mm) 0.0000 f=vc3
100050 &ReSEE(E(rad/min) 10.0000 =D
100052 FipiEEaiTiRaER 0.0000 =14
100054 BRSHNT HipfEEairiBanER 0.0000 B#E
100055 HHATHERAEE) 0.0000 #7F |

=i
WA ¢ meminEu e BTSSR RERT IR
=. parm01001 "T{UAFREEE" 251 (2R ) FFEParm040032 "EXERE
fERE" thihlRt , XTI RR R d 305,

10043-100047

Parameters of Refer to the relevant explanations in the channel
handwheel parameters
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: + @Z@ﬁ 100052 idiEimaiFiREhER 0.0000 =rivs [l

| AR S 100054 SEEUNT E3hiEE IR aIEE 0.0000 v
—iEiEH0 100055 HEAEIEFERE(E) 0.0000 ==
tnses 100056 #HEAEHEEAEED) 0 e
~iB45iH3 100057 #MEMESEARBESNE 0.0000 i=vcS
Rk 100058 REEIBIN 0 =
Bosnie: 100060 7EfzseE(mm) 0.0000 etz
CEEm 100061  1m/mingIEAFRRESE(mm) 10.0000 =hy o

={& : 100000.0000 BE88 1 Simeta T REMOIMOARIRTE | SIS | MEAET28ss

RUERESEINE. MIMIESEER 7 HaEiE | 3l MAESMIM-AREmEEL
kA& : 100.0000 B PieeatsiE | b ESHIEERERaiE s SRR .

=& : 0.0000

Default manual speed, set based on actual

100050 Default S speed (rad/min) need

Feed spindle orientation angle

100055 (degree) Parameters of orientation and zero speed
- when the feed axis is used as the spindle. Set
Tolerance of feed spindle zero L R
100056 based on field commissioning situation.
speed (pulse)
E ] -1

- NC2#

- HUEREBF 2T i I = ==
=5 s 100061 Im/minBISAIRBEEIESZE=(mm) 10.0000 =47 I:l
(= At 2 100062 RS E RS 0 =i

|~ ¥B3E45H0 100067 s@ERkhE Bk 131072 v

BRI ; =

| memamo 100068 2zt SF2(mm) 4.0000 ==

e =t K 100073 REFEHIEERRFEN 1.0000 1R

=i 100077 syEE/rEfrgmeen G Lin 3

[ i

i ﬁg:ﬁ 100078 syE/EANHEEE 0.0000 1R_iF

- yEiEsmT _ | 100079 syE=/rEfrimiaRe 0.0000 2= i
= (= : 1000.0000 EHE e T R MTITRESE(T (GO0 ) RTFnErauieins,

0 : ZEnsthoeiu o2&

o - FF0 : 2955FParm 010166 “HEsailERo At 8" Eyaat e in{iF B8 HE
2EA{E © 0.1000 e e
=/IM& : 0.0000

100060 Positioning tolerance Set based on actual situatiqq. When the value is 0, the
(mm) system does not detect positioning tolerance.
100061 Maximum tragking Fill out according to actual situation. When the value
error of 1m/min (mm) is 0, the system does not detect following tolerance.
Pulse count per revolution of motor when mechanical
transmission ratio is 1:1. The parameter is often set to
the same value as the parameter Number of Feedback
Pulse count per Position Loop Pulses in the device interface
100062 revolution of axis parameter. If numerator and denominator of
(pulse) electronic gear ratio in the axis parameters have no
reduction of a fraction, it also has the same value as
"Denominator of Electronic Gear Ratio" in the axis
parameters.
100068 Screw rod lead (mm) Se.t 1b.ased on actual thread pitch, take effect while
shifting gear stages
100073 Displayed coefficient of | When the axis type is rotary axis, modify the
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rotary axis speed parameter. Conversion between degree/min and

rev/min

(2) Axis Parameter on Servo

Common commissioning parameters

Set based on actual

PO Position proportional gain

P2 Speed proportional gain

P4 Speed feedback filter coefficient

P24 Number of motor pole pairs

P25 Rotary axis speed display coefficient situation
P26 Encoder zero offset

P27 Current proportional gain

P43 Specification of 160/180UD drive. For

180US drive, corresponding parameter is P59

2.2.6 Device Interface Parameter

B JCHN i €33 % 202006-1011:16:5:

=

Fa

iz | v | 0| o | on

CHRRPSH 504002 iREHE 1001
iii ASREHEE 504003 FEEIFERS 0 E{
HiREMEE S 504004 iREID 0x0 Bk
=) "?%’25% 504010 TAEigt 3 =5
I~ B
%%1 504011 BEHS 6 ET
Tﬁ%Z 504012 4mRSsERIREUR IR 0 ESl
e 504013 EHHDARHIEES 0 =5
s 504014 EHDABHEZEZEMY) 0 =
kM / iy
BIME: /
=ME: /
$1
= | BA BH =E)
EREaAE AN | = | I | a | =
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Analog spindle of device 4

504010 | Working mode

Generally it is set as 3, speed working mode.

504011 | Logical axis number

Refer to the axis number corresponding to spindle
set in the channel parameters.

Inverse encoder feedback

504012 mark

If the mark of feedback S is not the same as the
actual situation, modify the parameter

504013 | Spindle DA output type

Select 0-10V or -10V-10V based on actual situation

Spindle DA output zero drift

The measured DA output value when the spindle is

>04014 adjustment amount (mv) at M3S0, in the nit mv

Pulse count of feedback Generally it is 4096, and it should be set according
504015 9y I

position loop to actual situation

Spindle encoder feedback Set based on the device number of control panel
504016 . .

device number feedback interface
504017 Spindle DA output device Device number occupied by electrical IO

number
504018 Spindle encoder feedback Calculate the number of shifted groups (16 bits as a

interface number

group) according to 504016 and electrical IN signal.

504019 | Axis DA output port number

Calculate the number of shifted groups (16 bits as a
group) according to 504017 and electrical OUT
signal.
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MCP unit of 808DG system occupies 2 devices: device 5 and device 6
e Nl % €37 % 2020-06-1011:19:37
M = e = eI

505000 iBEETHR MCP_NET BNt
4 505002 igEXE 2008 Bk
psEnsK i
g0 505003 FEEEFS 0 Bt
g 505004 ig&=ID 0x0 Bk
e 505010 MCPES 7 ==
i3
g 505011 {RE3 0 =5
i85 505012 @A SiEhEs 480 =5
'_‘:"‘%6 505013 3N EEE 10 =5
g7
ias .| 505014 mhsEmms 480 BE |
B / e
ME: /
=/Ma: /
$1
= [ A EH =) =
EREAF A I E I A e
Device 5
505010 | MCP type 7

505012 Initial group number of input point 480

505013 Number of input point groups 10

505014 Initial group number of output point | 480

505015 Number of output point groups 10

If the moving direction of the
505016 Inverse handwheel direction mark handwheel axis is opposite to the actual
direction, modify this parameter

505018 Band switch encoding type Band switch type selection
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irvivainy 506003 [EEEISERS 0 =k
—igEl 506004 241D 0x0 Eit
—iREE2 ]
[Esak 506010 MCP 7 ==
—ime=a 506011 {%85 o ==
—iRES 506012 fH  SicHeEs 490 =<1 =]
— &6 .
B 506013 FEr AfEE 10 ==
—iReEs _ | soe014 immismesaAs 490 o

sE: / Lt

BAME: /

=ME : /

=

506010

506012

506011 {28

506013 A 2BE
506014 FHHSESEE
506016 FIEA MBI iR
506018 EERITXimtassR

& 506019 EIMElEEFhE
IHEE . imesrm TR E RS S S AR,
b =
jgmﬁﬁﬁ}tﬂ,‘ﬁwjkﬂaSDiﬁ . EErizESr T eSS tiEm iR sr et ARl
.
Device 6
506010 MCP type 7
506012 In1.t1al group number 490
of input point
506013 Number of input point 10
groups
506014 Initial group number 490
of output point
506015 quber of output 10
point groups
When more than one analog spindles are needed,
506019 Number of additional | modify this parameter. If two groups of analog
analog spindles spindles are needed, number of additional analog
spindles is 1
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Frc NG T €J1 x  2020-06-10 11:21:21)
@ == B == R H P [ fom \

|
Z24s

HhREMEES 507002 igdEm 2002 -Eﬂs

ipesnss =
Lo 507003 EEBERS 0 Bk
g 507004 iR&ID 0x0 Bk
CrE2 507010 TRk 0 B2
~iaEs R
vy 507011 Eigte 0 i
—iRES 507012 ‘RISRRFISBSITA 0 =3
:‘;2? 507013 fAHRESHIE SR 10 =5
Ligs=s .| 507014 RISTEREFSR 0 BB

Bl / B

MG [

2NE: /

$1
2 N EiH . B = |

ERE2ERE-2 = I | x| = |

Device parameters corresponding to axes should be set according to axis configuration in channel parameters.

507010 Working mode Set based on actual situation
507011 Logical axis number Set based on actual situation
When the displayed rotate speed of the spindle is
Inverse encoder . . L
507012 opposite to the actual rotation direction, the parameter
feedback mark
can be set as 1
Feedback position loop | Pay attention to the value when the feed axis is
507014 . .
mode switched to the spindle
Generally it is the pulse count of axis per revolution,
Pulse count of . L g
507015 . note whether mechanical transmission ratio is 1:1 and
feedback position loop . .
refer to relevant 2 parameters in axis parameters
507016 Encoder type Generally the absolute value is 3

2.3 PLC Commissioning

2.3.1 HNC-8 PLC Structure

HNC-8 ladder diagram PLC adopts cyclic scanning mode. In the beginning of program execution, PLC will be
initialized once when it is powered on or reloaded. Then all inputted states are transmitted to the input map
register. Afterwards, call user programs PLC1 and PLC2 in sequence. When a scanning cycle is completed, all

results will be transmitted to the output map register to control actual output of PLC, and so on.
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Start scanning

Initialization (finish with iend, execute once only
during power-on and PLC reloading)

input map register

7y
v

PLCI1 (execute every scanning period, finish with 1end) Subprogram

4
v

PLC2 (execute every scanning period, finish with 2end) Subprogram

Output map register

Finish scanning

2.3.2  Working Principle of PLC Interface Signal

PLC interface signal is responsible for information exchange between PLC and NC.
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1
>

User data

|
B0~B1721 |

| G2960~G3099 |
¢ To NC <=

NC | F2960~F3099 |
»  FromNC =¥

G2640~G2720...

G2560~G2639 ‘

= To NC -— U
A
Channel F2640~F2720... c
F2560~F263 %
-
> |
From NC S
=
@)
G160~G239-++ oQ
G80~G159 g
G0~G79 |
| =)
— To NC [t
Axis/
spindle/drive F160~F239-+-
F80~F159 |
FO~F79 |

> From NC —

PLC alarm G3010~G3041 <+

PLC prompt G3056~G3087 e

i

F register is a state flag register used to input CNC input signal to PLC control module from CNC.

G register is a control flag register used to output CNC output signal to CNC from PLC control module
and the signals are processed by CNC.

B register is a data register (saving data after power off), and the value of the register still remains at
the state before power-off after power-off. The data register can also be used as PLC parameter and
users can define usage of each parameter.

26



HNC-818 System Commissioning Manual (Grinding System)

233

PLC Specification

Specification HNC8
Programming language Ladder, STL
The first-level program execution cycle 1ms
Program capacity

Ladder diagram 5000 lines
Statement list 10000 lines
Symbol name 1000 pcs.

Command Basic command, function command

Single-byte internal relay (R)
Dual-byte internal register (W)
Four-byte internal register (D)
Timer (T)

Counter (C)

Subprogram (S)

Mark number (L)
User-defined parameter (P)
Single-byte internal register (I)
Single-byte internal register (Q)
Holding-type storage area

2048 bytes (R0-R2047)
512 bytes (W0-W255)
1024 bytes (D0-D255)
512 (TO-T511)

512 (C0-C511)

253 (S0-S252)
10000(L0-L9999)
700(P0-P699)

128 bytes (10-1127)
128 bytes (Q0-Q127)

Four-byte register (B)
Holding relay (K) 6888 bytes (B0-B1721)
128 bytes (K0-K15)
1/0 module (X) X0-X511
) Y0-Y511

2.3.4 PLC Switch File and P Parameter

(1) PLC switch

Set — PLC switch

[T T o« RN DY« L I B - S FE I N e .

b [ b b |k | k| el [k
[= I ¥, B S TE T S =]

$1

L ar
e

5

L

|17

ERBNINIESER ke | 18
WEBNIIESEE L) 19
EEEEED/A0ZR LEE) L] 20
EERTEES AL [ 21
RIS EE L] 22
s=s=s L)z
ST A Bk
ZETEPMCE eSS
B L] 2
| | 27

| ] 28

e

i | 30

[ | n

| ] 32

This part is all mapped to PLC ladder diagram and should be opened according to actual needs.
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Correspond to P196 point. Parameters 1-32 correspond to P196.0-P196.31. For example, parameter 10is the

P196.9. This part is used for auxiliary debugging including shielding and emergency stop, etc.

(2) P parameter
brc NI _x 4 % __2020-06-10 11:26:33

M == = R H o | o= \

1 010329 EBRTIE (s

2 010330 EiBElkRRTIEl (s 1800

3 010331 b=siel =huin| 1 {==tivahy] 5

4 010332 —AREEETE(ERAzmS) 500

5 010333 SR A MATE (ms) 0

6 010334 FEFP£#34] 0

7 010335 FBF£&#(35] 0

8 010336 FF£#[36] 0

9 010337 FAF£#(37] 0

10 010338 FF£#[38] 0

11 010339 EEF'?’/‘%[BB] 0

12 010340 THIES 1000

13 010345 FieEEEE 0 il
$1

I I N S R -0 -2 R

Note: Corresponding P parameters can also be modified here.

2.3.5 Common PLC Module

(1)

(2)

G31 module

Specify the axis moving after G31 command just like specifying linear interpolation in GO1. If an external
skip signal is inputted when this command is executed, the command execution is interrupted and the next
program block is executed.

Format

G31 L IP_; Figure after L is the contact point number, which is consistent with the contact number in
PLC

G31: Non-modal G code

USERIN

As shown above, user-defined input. Used to judge whether signal arrives, that is, the value of #1190 is

reflected by G code.
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(3)

Ol @ 7. €¥% % 2020-06-10 11:35:11

| mT | w=m | mm | o |

PLC1 Do BE s =5 B + =5 {3: 98/1565 71: 8
4 X1.6 X1.4 R17.1 -
o8| — ] [— L BB (D - —
= HEE FEE M151-P E
99 1
100 STMR | 60 - UISNER 0
101 4 &
102 500 0
1.7 X1.6 X1.4 R17.2
st — | e
FHE EHEE FE Mi52-p
104 =
$1
FHESERE A AEETE R
_ ‘l || =& || =% =i =i = = = SEE ¢

® Variable type

Note:

VARGET and VARSET modules

Variable type <Address
1>

Variable offset number <Address 2>

0: User variable

0 to 4999 correspond to #50000 to #54999

1: Extended user variable

0 to 499 correspond to #500 to #999

2: 32-bit integer system
variable

0 to 9999 correspond #40000 to #49999

3: 64-bit integer system
variable

0 to 4999 correspond to #40000, #40002...#49998

4: Floating point system
variable

0 to 4999 correspond to #40000, #40002...#49998

5: 32-bit integer channel
variable

0 to 7999 correspond to #0 to #7999

6: Floating point channel
variable

0 to 3999 correspond to #0, #2...#7998

7: 32-bit integer axis
variable

0 to 9999 correspond to #60000 to #69999

8: 64-bit integer axis
variable

0 to 4999 correspond to #60000, #60002...#69998

9: Tool variable

0 to 19999 correspond to #70000 to #99999

(D Channel variables, each channel occupies 2000 variables. That is, #0 to #1999 are channel 0 variables, #2000
to #3999 are channel 1 variables, #4000 to #5999 are channel 2 variables, and #6000 to #7999 are channel 3
variables.

@ Axis variables, each axis occupies 100 variables, that is, #60000to #60100 are axis 0 variables, and so on.

3 Tool variables, each tool occupies 200 variables, that is, #70000 to #70200 are the variables of the No. 1 tool,
and so on.

® VARGET (read system variable value)
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Format

<Address 1>

<Address 2>

O—— VARGET

<Address 3>

<Address 4>
Parameter | Storage area Description
<Address | Constant Variable type, ranges from 0 to 9.
1>
<Address Constant, X, Y, F, G, R, [The offset of the variable. The value increased of the
2> W,D,P,B starting variable number corresponding to the variable
type selected in <Address 1>.
<Address | Constant The exponent of 10. It is used to enlarge the value of the
3> variable.
<Address | Y,G,R,W,D,B The register address of the value that needs to be
4> assigned to the system variable.

(DFunction description

The PLC reads various variable values of the system and assigns them to registers.

(@Parameter description

Parameter 1: Variable value type;

Parameter 2: The offset number of the read variable address (it can be a constant or the value in a register);
Parameter 3: Floating-point variable increases the multiples of 10 (that is, 10 to the power of N, N is the value of
the parameter);

Parameter 4: The address where the value of the variable to be read is stored

(3)Usage instructions

The number of the macro variable being read = the starting variable number corresponding to <address 1> + the
offset number of <address 2>.

The assigned register is the register filled in <Address 4>.

The assigned value is the value of the macro variable*10 to the power of N (N is the value in <address 3>)

Example

242 HVAR| O
GET

243 1242

244 2

245 D30
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Increase the value of floating-point user macro variable #51242 by 100 times (10 to the power of 2) and assign it
to register D30.

The first parameter: 0 represents the data type. This place indicates that the variable in the interval #50000-#54999
is selected.

The second parameter: 1242 represents the #51242 variable

The third parameter: 2 indicates square of 10, which is 100.

The fourth parameter: D30 means: the value in #51242 is taken out, and multiplied by 100 (the third parameter),
and then stored in the register D30.

Note: (DIf the data type of #51242 is INT, and 0,1,2.... is filled in for the third parameter according to actual
needs, that means, 1 times, 10 times, 100 times, and 10 to the Nth power.

@If the data type of #51242 is FLOAT, and it is a four-digit decimal, then the third parameter is 4 or a value
greater than 4 according to actual needs, that is 10000 times. The value of #51242 is multiplied by 10000, which
si converted from a decimal to an integer, and stored in the D register.

(3 HCNC control system PLC cannot directly process numerical values with decimals, but can only process
integer values. Therefore, as mentioned in item @), if #51242 is a decimal number, it must be converted into an

integer value to participate in the PLC calculation.

® VARSET (set various of variable values of system)
Format

<Address 1>

<Address 2> |

<Address 3>

<Address 4>
Parameter Storage area Description
<Address Constant Variable type, cam be 0, 1, 2, 9
1>
< Address Constant, X, Y, F, G, R, [The offset of the variable. The value increased of the
2> W,D,P,B starting variable number corresponding to the variable
type selected in <Address 1>.
< Address Constant The exponent of 10. It is used to reduce the value of the
3> variable.
< Address Y,G,R,W,D,B The register address of the value that needs to be
4> assigned to the system variable.

(DFunction description

Set the variable value of the system through the register in the PLC.
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(@Parameter description

Parameter 1: Variable value type;

Parameter 2: The offset number of the variable address that needs to be set (it can be a constant or a value in a
register);

Parameter 3: The value is reduced by the multiples of 10 (that is, the Nth power of 10, N is the value of this
parameter);

Parameter 4: The register address of the value that needs to be assigned to the system variable

(3 Usage instructions

The assigned macro variable number = the starting variable number corresponding to <address 1> + the offset
number of <address 2>.

The register used for assignment is the register filled in <address 4>.

The assigned value = the value of the macro variable / 10 to the power of N (N is the value in <address 3>)

Example
128 (4 VAR | O
SET
127 1425
128 1]
129 D31

The first parameter: 0 represents the data type. This place indicates that the variable in the interval #50000-#54999
is selected.

The second parameter: 1425 represents #50000 offset 1425, which is the variable #51425

The third parameter: 0 represents 10 to the O power, which is 1.

The fourth parameter: Divide the value of D31 by the Nth power of 10 (N is the value of the third parameter), and
the result is assigned to the macro variable #51425 for the numerical calculation of the macro variable in the G
code.

Note: (DThe third parameter is the value 0 for the current example.

Divide the value of D31 by the Nth power of 10 (N is the value of the third parameter), and the result is assigned
to the macro variable. If #51425 in the G code is of type INT, use it directly in the G code; if #51425 in the G
code is FLOAT type, use it directly in the G code, and divide by the corresponding value according to the actual
situation, such as 10,100,1000,1000, and then perform the calculation with it.

2.3.6 PLC Point

Input point:
X0.0 Wheel alarm X2.0 Radial 1 measuring 1nstmment
advances to the right position
. Radial 1 measuring instrument
X0.1 Oil pump alarm X2 retracts to the right position
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Radial 2 measuring instrument
X02 Water pump alarm X22 advances to the right position
Radial 2 measuring instrument
X0.3 X2.3 retracts to the right position
X0.4 | PWM spindle alarm x2.4 | Iheend face measuring instrument
advances to the right position
The end face measuring instrument
X0.3 X235 retracts to the right position
X0.6 Air conditioner alarm X2.6 Air switch
X0.7 X2.7 External emergency stop
X1.0 Radial measuring instrument P1 X3.0
X1.1 Radial measuring instrument P2 X3.1
X1.2 Radial measuring instrument P3 X3.2
X1.3 Radial measuring instrument P4 X3.3 Thg t.a11stock advances to the right
position
X1.4 End face measuring instrument X3.4 Thg t.aﬂStOCk retracts to the right
position
X1.5 X3.5 Zero speed signal
X1.6 X3.6 Speed arrival signal
X1.7 X3.7
Output point:
Y0.0 Headstock rotation Y2.0
YO0.1 Wheel rotation Y2.1
Y0.2 Three-phase Y type start Y2.2
Y0.3 Three-phase Delta type start Y23
Y0.4 Cooling Y24
YO0.5 Oil pump Y2.5
YO0.6 Lubrication Y2.6
Y0.7 Work light Y2.7
Outer diameter measuring
Y1.0 instrument stretching and Y3.0
retract
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2.3.7

End face measuring
Y1.1 instrument stretching and Y3.1
retract
Y1.2 Y3.2
Y1.3 Y33
Y1.4 Y3.4
YL1.5 Y3.5
Y1.6 Y3.6
Y1.7 Y3.7
M Code
code Desciption M code | Desciption M code | Desciption
M3 Headstock ON M25 Servo sampling ON M52 Thread OFF
M5 | Headstock OFF M26 (S)"“Fr;‘) sampling M90 | User input
M7 Cooling ON M30 Program end MoI1 User output
. Manual intervention
M9 Cooling OFF M33 Wheel ON M92 ON
Radial 1 measuring Manual intervention
Mi2 instrument 1 extends M35 Wheel OFF MO3 OFF
Radial 1 measuring . Cancel measuring
MI3 instrument retracts Md4 | Chuck clamping MI50 instrument signal
Radial 2 measuring Radial 1 measuring
Mi4 instrument extends M43 Chuck release MISI instrument P1
Radial 2 measuring . Radial 1 measuring
MI3 instrument retracts M46 Oil pump ON MI132 instrument P2
End face measuring Radial 1 measurin
M16 | instrument M47 | Oil pump OFF M153 . urng
. instrument P3
stretching
End face measuring . . Radial 1 measuring
M17 instrument retract M48 | Tailstock stretching M154 instrument P4
MI19 | Orientation ON M49 Tailstock retract Mi6l End face measuring
instrument P1
M20 | Orientation OFF M51 | Thread ON Mie | End face measuring

instrument P2

34




HNC-818 System Commissioning Manual (Grinding System)

2.4 Common G Code Command

2.4.1 G10 Command

G90(G91)G10 L2PpIP

Parameter Meaning

Specify workpiece origin offset of relative workpiece coordinate
systems 1-6:
» 1 corresponds to G54 workpiece coordinate system

2 corresponds to G55 workpiece coordinate system

Pp
3 corresponds to G56 workpiece coordinate system

>
>
» 4 corresponds to G57 workpiece coordinate system
» 5 corresponds to G58 workpiece coordinate system
>

6 corresponds to G59 workpiece coordinate system

For absolute programming, it is the workpiece origin offset of
each axis

IP ) . .
For incremental programming, accumulated to the original

workpiece origin offset of each axis

G90(G91)G10 L14 Pp X_Z _; format of cumulative wear value: 10L14U_W_

Parameter | Meaning

Pp Tool offset number
X Tool compensation data X
Z Tool compensation data Z

2.4.2 Stop Read-ahead

(1) Go08
If the command is encountered during program execution, the system stops the interpretation of the
subsequent lines and continues to interpret and run only after the previous interpreted commands are

executed. The command is frequently used in real-time coordinate reading and status determination.

(2) G31L-2Kx.
Stop read-ahead of corresponding axes. The value of X after K is 2N and N is the axis number. It is

applicable to reading coordinate variables after skip.

2.4.3 Other Codes
G108, G109  C axis mode switching
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G101, G102  Release and acquisition of axis
G110 Custom alarm usage
M98, G65 When users write the macro program by themselves, they can choose to use it according to

the actual situation

2.5 New Functions in Version 2.40.01

2.5.1 Technology Encryption Function

After the canned cycle file TURNING.CYC and the custom cycle file USERDEF.CYC are encrypted, the
TURNING.CYC and USERDEF.CYC programs on the system are invisible and cannot be edited. After
TURNING.CYC and USERDEF.CYC files are opened, they show garbled characters, and the technology
program can only be seen after decryption.

Canned cycle files TUINING.CYC and USERDEF.CYC cannot be loaded and exported through data
management.

The program written by users can also be encrypted to protect the users’ technology.

— . W (EWET IR
=) am [&E”ﬁﬁ]’ﬂ%blﬁﬁ“ﬁﬁ]

aprongllzBut Ba a5 T8 6
%123 =
[ro101
G90 G1 X0 Z0 F2000
G90 G1 X50
710
M30
$1
7 w5 et afig:
{ £ | 55 e 2 |

After encryption, the program is invisible and cannot be edited.
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N _«
=) B = [ = H T34 ][ i M (® ]

e 2 et o o 7y e o)

Encryption program is running

e WEW r % 2020-08-20 150436

=) g [ﬁs[ﬁm][mr][@aﬁ][mg]
Idscis #side  BEETTE ge O
@ X 4.511 A5 mm e
z 0.168
Y 0.000 0.000 deg C 0.000
T on
@ z 0.168 -0.168 mm -
e
c C 0.000 0.000 deg o (R) %= %
0 r/min (1) 0% —fh 50%
GoL G18 G80 Ga1
G40 G49 G54
G64 G90 Go4 G98
$1HLD : = .
FRETETERE T ET

2.5.2 System Display Manual

As shown below in the figure, press Grind — User file
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Click the submenu Open File to open corresponding manual to view the manual. The up and down direction keys

can be used to turn pages and locate pages.

[, - _x % 2020-09-22 17:12:44

i@ﬁ:

s | on 0 0 om ) cm

Atmp\éEEaekitaET hip 2/100
r‘ﬂ'.'waua EF
H*

s BRI T e 2
. RBEME . .6
S EBIEE M s ni oo o b e e e 2
T B Tt vcimioms i oo st m S S S S B P BB TS o 38
B BB TI IR i b5 SR b a2
T A STRIIEIRRR i s R e s .50

.................................................................................................... 65

H H

The WORD manual written by users can be upgraded to the system, and the manual can be viewed on the system.

2.5.3 Backup and Restore of Grinding Data

Press Set — Data manage to select Grinding Value DAT to back up and restore workpiece grinding data. The

data can be backed up to U Disk or User Disk. Users do not need to fill in the grinding process variable value

again when replacing the workpiece, but only needs to import and export the grinding process file, which is
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convenient for the user to replace the workpiece

CH1 _x

WE = i - B \ fm |
= — |
| mEEws | | saore | emmmsmce: || pmmmer :
) T || mrasurs | mxEw e '
|

|v?| ssiEDAT [ | puomsess e || mormmmEe |
_| mesmEs (] pemrmant | e || sxummee :
| mremEss [ Ethercatimwrs || mmmemms e |
_ | namsee || EthercatipEsis || rmmmcs E: !
| mrmmsmmsrs | | mmwscsmmws | | e [ | ivimesce i
= aci- [ | romzee | emmEe || emme '
| pcs || mrmrs | memEses :
T ———————————— |
BN EXES N D

The menu Technology Package menu is for the technology data backup, and the menu Process Restore is for the

technology data restoration.

CH1 _\/ 2020-09-22 18:04:3

" Fa EZ] <= | EHJ|E#F[@§JL&!J
EY{EDAT

GRINDDATA 2020-08-31 03:11:20

B grinddata 2020-08-28 05:50:01

332.DAT 87KB 2020-08-20 15:59:14

10.DAT 87KB 2020-08-20 15:57:53 ]
Usi FEHHEDAT /9

0g2637 2020-09-11 15:15:44 -

= 0820mi 2020-08-20 14:17:58

zairushuomingshu 2020-08-19 11:08:06

= 1.0jiami 2020-07-20 10:16:36

$1

Las e [ 58 =]

E.g:

For workpiece 1, the technology grinding data is backed up as GONGJIAN1.DAT file through the Technology
Package function.

For workpiece 2, the technology grinding data is backed up as GONGJIAN2.DAT file through the Technology
Package function.
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e JEOW P Qi x 2020092217560
B = ﬁﬁ[ﬁmﬁ ﬂ

H —1 X X 49.995 49.995
—_1 2+ z -33.309 -33.309

C 116.551 116.551

X-5(22) s WEET el =
X-Rita42) FERMESER 0 S
S | mef bojmaR=y -3\ it
; : ‘ . aw A RUREX R 0
t gy (PO I 2
£ = XEReE 100.000
! | f AN PE ] | 0000
= XEthEars 60.000
e ~ ZEthiEa R 0.000
— TS 2,000
sonE
EURHAIENE 0.100

_ Workpiece 1 qrmdlng data GONGJIANL.DAT

*MHMN al b L]

e g s = 20200922 17:57:19
@ Fi =2 = EIEIEAES

R EHI{EDAT ../data

fprocreeedt

gwna =
| 1
GRINDDATA 2020-08-31 03:11:20
9 grinddata 2020-08-28 05:50:01
332.DAT 87KB 2020-08-20 15:59:14
10.DAT 87KB 2020-08-20 15:57:53 S

Ut FEHIEDAT

{ERiE

= 092637 2020-09-11 15:15:44

= 0820mi 2020-08-20 14:17:58
5 zairushuomingshu 2020-08-19 11:08:06
& 1.0jiami 2020-07-20 10:16:36
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e ) s 00022175820

§ = o on [N 7 | ow | sm

PLARECRR T kR Flais
X+ X 49.995 49.995 0.000
B z -33.309 -33.309 0.000
L € 116551 116551  0.000
N s a1 -
FERUEEER 0 <
ET L) B TR S BN 1
HEEU ol|2 8 FRRUTEX IR 0
, 2 |B S 0
T & XEZRefE 100000 |-
I eirE 0.000
g " XERAR(TE 45.500
£ ——— ZREanrE 0.000
z FiLEREE 2.000
BEREA: ERER M|
47 : mm B{UPHBIELE 0.100 o
e e ~ Workpiece 2 grinding data GONGIJIAN2.DAT
ECIRCR - =

Import the technology grinding data of corresponding workpiece through Technology Restore
B TR T iz 20200922 17:59:56
O = =2 < IEIEIED

EEH{EDAT .J/data

EandiE
, B
GRINDDATA 2020-08-31 03:11:20
9 grinddata 2020-08-28 05:50:01
332.DAT 87KB 2020-08-20 15:59:14
10.DAT 87KB 2020-08-20 15:57:53 =)

U EHI{EDAT /9/GONGJIAN1.DAT

{E2dal
& Zhucema 2020-04-27 09:20:50
= Linux 2020-04-27 09:19:40
5 System Volume Information 2019-03-11 19:28:38

GONGJIAN2.DAT 87KB 2020-09-22 17:59:06
GONGJIAN1.DAT 87KB 2020-09-22 17:57:12

Lol e ] o o

2.5.4 Insert Cycle

Press PROG — Edit to insert cycle.
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The Insert Cycle function includes common grinding canned cycles. There is a corresponding schematic diagram

on the right side of each parameter to facilitate users to understand and fill in the grinding parameter values. After

filling in the parameters, press NC Output to output the canned cycle program to the program editing cursor. The

Insert Cycle function is convenient for users to write canned cycle programs, users do not need to memorize the

meaning of each parameter, just fill in the parameters according to the schematic diagram.

B BNl 0 T €3 = 2020-09-23 09:49:45

=) B = BRI
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HWASER: 0~99999.0
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2.5.5 Grinding Card Interface Refreshing

Different technology parameters correspond to different schematic diagrams, which is convenient for users to

understand and fill in the technology parameters.
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2.5.6 Oblique Axis

(1) During tool setting, the workpiece coordinates are updated in real time
v
Fi

wr o an [ en on

' :; e TS T0101

> e T 0000 ISR —T0102

’ §§; ﬁﬁ ﬁg THHEAE—T0103

! g; gfg g:x WIEHEEE—T0104

° g: g:g g:g {REBFSA—TO105 ]

AR HEREE

B LI IEREIE TR ED

(2) Tool setting can be performed to oblique axis like straight axis. Users can enter pre-grinding diameter for
X-direction tool setting, then retract on X axis, and enter pre-grinding length for Z-direction tool setting.
(3) Oblique axis record coordinate tool setting function

Calculate the X-axis and Z-axis offset according to the recorded coordinates.
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2.5.7 G153/G154 Axis Oscillation Function

Command of turning on axis oscillation: G153 IP_P_

Command of turning off axis oscillation: G154 IP0O

Note: IP is the axis that needs to turn on the oscillation function, such as X, Z; IP is followed by the oscillation
distance, positive and negative directions; P_ is the oscillation axis speed.

For example,

%123

T0101

G90 G1 Z0 F1000

G153 750 P2000 ; Z-axis oscillation is turned on, Z axis oscillates between 0 and 50.
G4X5

G154 70 ; Oscillation is turned off.

M30

System parameters related to axis oscillation:
10X153 Whether stop axis oscillation immediately
10X154 Oscillation speed is controlled by override
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2.5.8 Workpiece Coordinate System Zero Translation Commands G155, G156

Format: G155U_W_;

Workpiece coordinate system zero translation

G156; Cancel translation

OrGI55U_ W_P_;

Workpiece coordinate system zero translation of specified tool number
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G156 P_; Cancel translation of specified tool

Description: U W_is the translation increment corresponding to X axis and Z axis. P_ is the tool number, for
example, P1is TO101, P2 is T0102.

G155 U W_ can only perform the incremental translation of current zero of the workpiece coordinate system
established by T command, and the translation value only takes effect when encountering T command.

G156 cancels the translation of all workpiece coordinate systems.

GI55U W_P_ can only perform the incremental translation of current zero of the workpiece coordinate system

established by T command for specified tool, and the translation value only takes effect when encountering T
command.

G156 P_ cancels the translation of the workpiece coordinate system established by the T command for the
specified tool number.

For example,

%1

G156 P1; Cancel the translation of tool 1

T0103; Tool setting with end face measuring instrument

GO1 X50 F2000

GO01 Z-10

M151

G31 GO1 L1 W-10 F200

w2

G31 GO1 L1 W-5F10

#54005=#1022-#1032; Take the error value of each detection by the end face measuring instrument
G155 P1 W[#54005];Translate the error value detected by the end measuring instrument each time to the grinding
tool TO101

GO01 Z-10

T0101; Grinding tool

GO1 X50 F2000

Z0

3 Grinding Technology Introduction

3.1 Canned Cycle

3.1.1 Plunge Grinding

Single-times plunge grinding: G77X (U) _F_P_ A O_
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X (U) — X is the target coordinate value. G90 is the absolute programming mode, and G91 is the incremental
programming mode. U is a value relative to start point of grinding, and + represents directions. (Diameter
programming is by default. If it needs to be modified, modify diameter/radius mode in system parameters)

F — Feedrate of grinding wheel (X direction).

P — Measuring instrument signal. If P value is set, it means that the measuring instrument is used; otherwise, it
means that measuring instrument is not used. P1 represents the rough grinding in-position signal. P2 represents the
semi-fine grinding in-position signal. P3 represents the fine grinding in-position signal. P4 represents the
dimension signal.

A — A: When no value is specified, establish workpiece coordinate system using T0101. When the value is 1,
establish workpiece coordinate system using G54 mode.

O — Whether the coordinate system is corrected after the measuring instrument dimension arrival signal is
triggered. When no value is specified, coordinates are not corrected after the dimension is in position; when 1 is
specified, this function is enabled. It is used to dress other external circles with external circle of the measuring

instrument as the reference coordinate system

Note

I. For the situation that measuring instrument is used, when the corresponding technology in-position signal is
detected during G77 execution, the block skip is executed to terminate currently executing of G77 and system
continues to execute the next line of G code. If G77 is executed when there is measuring instrument failure, when
the theoretical size is in position actually, system will continue to perform Imm more grinding amount and then
stop further grinding, and the X axis will move back to the zero point. For the situation that measuring instrument
is not used, system performs the feed according to the specified commands.

II. Re-grinding with measuring instrument. During the G77 execution, if there is a corresponding signal of
grinding stage after measuring instrument extends, use the X command coordinates and speed corresponding to
this stage to complete this stage, and then proceed to the next stage of grinding to automatically perform
re-grinding. For example, if there is a signal of the P1 roughing stage after measuring instrument extends, use the
X coordinates and feed rate of the finishing stage to complete the roughing, and perform G77X P2 of

semi-finishing stage.
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Wheel
surface I| Roughing
=== ] = = Semi-finishing
se= mEmemmm B rinehing

— i a —— —
b

Single plunge grinding diagram

Path of grinding wheel in cross grinding (single-time plunge grinding)

(1) The grinding wheel moves to original grinding position 1;

(2) Rough grinding: The grinding wheel moves from position 1 to position 2;

(3) Semi-fine grinding: The grinding wheel moves from position 2 to position 3;

(4) Fine grinding: The grinding wheel moves from position 3 to position 4;

(5) Polishing: The grinding wheel stays at position 4;

(7) Grinding wheel retracts: The grinding wheel moves from position 4 to position 5.

Example

As shown below. The workpiece has three plummer blocks, which include plummer block 1, plummer block 2
and plummer block 3 from right and left. Plummer block 1: workblank diameter is 48.2mm, final diameter is
48mm, length is 30mm; plummer block 2: workblank diameter is 53.1mm, final diameter is 53mm, length is
40mm; plummer block 3: workblank diameter is 58.3mm, final diameter is 58mm, length is 40mm. Width of

grinding wheel is 42mm.

Wheel
110 42
70
30
{
- =8 == B|- ¥ ~BP-~ -

%0709;;
M46; Start the oil pump
M33 Start the grinding wheel
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M7, Enable cooling

M3 S800 Start the headstock

Determine whether the grinding wheel needs dressed

IF #54100 EQ #54101 Determine whether the grinding wheel needs dressed

Confirm to dress coordinate system of the grinding wheel and select

T0102 offset of tool 2

G1X10 F1000 The diamond pen nib is 10mm from outside edge of the grinding

wheel
Z0 The diamond pen nib is 0Omm from end face of the grinding wheel
Gl X1 Move to the position Imm in rapid traverse
G1 X0 F100 G1 mode, low-speed feed to X0 position

G791-0.05 Z43 E100F400 N2 Call G79 dressing wheel canned cycle

G1 X10F100 The grinding wheel retracts to X10 position
_ The auxiliary variable of wheel dressing: number of grinding
#54000=0 . ; o
workpieces is cleared to enter the next cycle determination
ENDIF
Start workpiece machining, grinding of plummer block 1
T0101 Confirm the workpiece coordinate system
G1 Z0 F1000 The grinding wheel moves to Z0 end face of the workpiece
coordinate system
G1 X49 F500 Move to diameter X49 at G1 speed
G1X48.2 F10 Move to the workpiece surface at low speed
G1X48.15F0.5 Grind to X48.15 and the measuring instrument stretches
MI12 The measuring instrument stretches

G77 X48.1 F0.4 P1 G77 cross grinding canned cycle--rough grinding

G77X48.05 F0.4 P2 G717 cross grinding canned cycle--semi-fine grinding

G77 X48.02 F0.2 P3 G77 cross grinding canned cycle--fine grinding

G77 X48 F0.1 P4 G77 cross grinding canned cycle--polishing

G04 X1 Dwell 1S
M13 The measuring instrument retracts
G1 X80 F1000 The grinding wheel retracts to X80
Plummer block 2
Z-40 Z moves right to Z-70, start grinding plummer block 2
X53.3 The wheel moves to the diameter X53.5 position in rapid traverse
X53.2 F50 Move close to the blank surface
X53.1 F5 Move to the blank surface at low speed
G1X53.05F0.4 Rough grinding
G1X53.02F0.2 Semi-fine grinding
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G1X53F0.1 Fine grinding
G04Xx2 Dwell 2s, polishing
G1X80F1000 The grinding wheel retracts
Plummer block 3
Z-80 Z moves right to Z-80, start grinding plummer block 3
X58.3 F100 Move close to the blank surface
G1X58.1 F5 Move to the blank surface at low speed
G1X58.05 FO.4 Rough grinding
G1X58.02 F0.2 Semi-fine grinding
G1X58F0.1 Fine grinding
G04X2 Pause 2s, polishing
G53G0OX0 Return to zero point on X axis
#54000=#54000+1 Auxiliary wheel dressing: the number of ground workpieces is

increasing successively

M30

Multi-times plunge grinding: G77 X (U) _F_P_ A 0_B_C_W_

X (U) — X is the target coordinate value. G90 is the absolute programming mode, and G91 is the incremental
programming mode. U is a value relative to start point of grinding, and + represents directions. (Diameter
programming is by default. If it needs to be modified, modify diameter/radius mode in system parameters)
F — Feedrate of grinding wheel (X direction).
P — Measuring instrument signal. If P value is set, it means that the measuring instrument is used; otherwise, it
means that measuring instrument is not used. P1 represents the rough grinding in-position signal. P2 represents the
semi-fine grinding in-position signal. P3 represents the fine grinding in-position signal. P4 represents the
dimension signal.
A — A: When no value is specified, establish workpiece coordinate system using T0101. When the value is 1,
establish workpiece coordinate system using G54 mode.
O — Whether the coordinate system is corrected after the measuring instrument dimension arrival signal is
triggered. When no value is specified, coordinates are not corrected after the dimension is in position; when 1 is
specified, this function is enabled. It is used to dress other external circles with external circle of the measuring
instrument as the reference coordinate system.
B — Width of grinding wheel (mm). When no value is specified, this function is invalid.
C — The amount of overlap of the grinding wheel movement on Z (unit: mm). When no value is specified, this
function is invalid.
W — Target coordinate on Z. It is the value relative to the grinding start point. + represents the movement
direction on Z. When no value is specified, this function is invalid.
Note:
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I. For the situation that measuring instrument is used, when the corresponding technology in-position signal is
detected during G77 execution, the block skip is executed to terminate currently executing of G77 and system
continues to execute the next line of G code. If G77 is executed when there is measuring instrument failure, when
the theoretical size is in position actually, system will continue to perform Imm more grinding amount and then
stop further grinding, and the X axis will move back to the zero point. For the situation that measuring instrument
is not used, system performs the feed according to the specified commands.

II. Re-grinding with measuring instrument. During the G77 execution, if there is a corresponding signal of
grinding stage after measuring instrument extends, use the X command coordinates and speed corresponding to
this stage to complete this stage, and then proceed to the next stage of grinding to automatically perform
re-grinding. For example, if there is a signal of the P1 roughing stage after measuring instrument extends, use the
X coordinates and feed rate of the finishing stage to complete the roughing, and perform G77X P2 of
semi-finishing stage.

III. After multi-time plunge grinding is completed, the grinding start point on Z is returned to completed G77, and

execute the next line of G codes.

Path of grinding wheel in multi-times plunge grinding (longitudinal grinding)

(1) G77 canned cycle, the grinding wheel moves to original grinding position X D;

(2) G77 canned cycle, the grinding wheel moves from position X D to position X C for the first time;
(3) G77 canned cycle, the grinding wheel moves from position X D to position X C many times;

(4) G76 canned cycle, the grinding wheel moves from position Z_D to position Z M.

Example
T0101 Determine the workpiece coordinate system
G1 Z0 F1000 The wheel moves to the Z0 end face position of the
workpiece coordinate system
G1 X49 F500 Move to X49 ast G1 speed
G1 X48.5 F50 Move close to the blank surface
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G1 X482 F2

Move to the blank surface at low speed

G1 X48.15 F0.5

Grind to X48.15, and extend the measuring instrument

M12 Extend the measuring instrument

G77X48.1 W100 B50 C10 F0.4 P1 G77 grind multiple times to the rough §p'mding signal stage

G76 X48.05 2100 R0.01 E0.2 F400 P2 G76 semi-fine grinding /

G76 X48.02 2100 R0.002 EO0.1 F400 P3 G76 fine grinding / G77 multi-times plunge
grinding+G76 longitudinal
G76 X48. Z100R0.001 EO.1 F400 P4 G76 polishing grinding canned cycle greatly

simplifies machining
G04 X1 Dwell 1 second \ program, and G31 block-skip
. is not needed
M13 Measuring instrument returns

G1 X80 F1000 The wheel retracts to X80 \

M30

3.1.2 Longitudinal Grinding

G76X (U) _Z(W)_R_E_F P_A D O _Q_

X (U) — X is the target coordinate value. G90 is the absolute programming mode, and G91 is the incremental
programming mode. U is a value relative to start point of grinding, and + represents directions. (Diameter
programming is by default. If it needs to be modified, modify diameter/radius mode in system parameters)

Z (W) — The target coordinate value on Z, the distance the wheel moved in Z direction. G90 is the absolute
programming mode, and G91 is the incremental programming mode. W is a value relative to start point of
grinding, and + represents directions. (It is best to take the grinding starting point of the edge of the workpiece as
the datum)

R — Grinding amount. Unit: mm. Generally, parameters can be set as follows: rough grinding: 0.05; semi-fine
grinding: 0.03; fine grinding: 0.02, polishing: 0.01. Specific setting should be based on customer's technological
requirements.

E — Feedrate of grinding wheel (X direction).

F — Feedrate of grinding wheel (Z direction).

P — Measuring instrument signal. When P value is specified during programming, it means that the measuring
instrument is used; otherwise, it means that the measuring instrument is not used.

P1 represents the rough grinding in-position signal. P2 represents the semi-fine grinding in-position signal. P3
represents the fine grinding in-position signal. P4 represents the final dimension arrival signal.

A — When no value is specified, establish workpiece coordinate system using TO101. When the value is 1,
establish workpiece coordinate system using G54.

D — When no value is specified, bilateral feed is by default; when 1 is specified, it means lateral feed.

O — Whether the coordinate system is corrected after the measuring instrument dimension arrival signal is
triggered. When no value is specified, coordinates are not corrected after the dimension is in position; when 1 is
specified, this function is enabled. It is used to dress other external circles with external circle of the measuring
instrument as the reference coordinate system.

Note
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I. For the situation that measuring instrument is used, when the corresponding technology in-position signal is
detected during G76 execution, the block skip is executed to terminate currently executing of G77 and system
continues to execute the next line of G code. If G76 is executed when there is measuring instrument failure, when
the theoretical size is in position actually, system will continue to perform Imm more grinding amount and then
stop further grinding, and the X axis will move back to the zero point. For the situation that measuring instrument
is not used, system performs the feed according to the specified commands.

II. Re-grinding with measuring instrument. During the G76 execution, if there is a corresponding signal of
grinding stage after measuring instrument extends, use the X command coordinates and speed corresponding to
this stage to complete this stage, and then proceed to the next stage of grinding to automatically perform
re-grinding. For example, if there is a signal of the P1 roughing stage after measuring instrument extends, use the
X coordinates and feed rate of the finishing stage to complete the roughing, and perform G77X P2 of
semi-finishing stage.

II1. For the situation that measuring instrument is used, when the bilateral grinding is executed, in order to ensure
the last step of feed at the measuring instrument end and prevent the final size from being small, the G76P4

polishing stage is of the lateral grinding mode.

A ar C - C'
B % Bl
D - I
c cr
D D E E '
E EI
2 e F!
F’ ]
R . ‘6 e G
Bilateral grinding Lateral grinding

In the above figure, FF' represents the final size arrival, namely the measuring instrument signaled size reaches the

skip position of G31

Example

As shown below. The workpiece has three plummer blocks s, which include plummer block 1, plummer block 2
and plummer block 3 from right and left. Plummer block 1: workblank diameter is 48.2mm, final diameter is
48mm, length is 100mm; plummer block 2: workblank diameter is 53.1mm, final diameter is 53mm, length is
40mm; plummer block 3: workblank diameter is 58.3mm, final diameter is 58mm, length is 40mm. Width of

grinding wheel is 42mm.
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Wheel
180 42
140
100
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Grinding wheel
Programming example
%0709;;
M46; Start the oil pump
M33; Start the grinding wheel
M7 Enable cooling
M3S800 Start the headstock

Determine whether the grinding wheel needs dressed

IF #54100 EQ #54101 Determine whether the grinding wheel needs dressed

Confirm to dress coordinate system of the grinding

T0102 wheel and select offset of tool 2

The diamond pen nib is 10mm from outside edge of the

GI X10F1000 grinding wheel

The diamond pen nib is 0mm from end face of the

20 grinding wheel

Gl X1 Move to Imm position in rapid traverse

G1 X0 F100 G1 mode, feed to X0 position at low speed

G791-0.05 Z45 E100 F400 N2 Call G79 dressing wheel canned cycle

G1 X10F100 The grinding wheel retracts to X10 position
The auxiliary variable of wheel dressing: number of

#54100=0 grinding workpieces is cleared to enter the next cycle
determination

ENDIF

Start workpiece machining, grinding of plummer block 1

T0101 Confirm the workpiece coordinate system

o1 207100 g e 70 nd s o

G1 X49 F500 Move to diameter X49 at G1 speed

G1 X48.4

G1 X48.2 F2 Move to the workpiece surface at low speed
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G1X48.17 FO.5

Grind to X48.17 and the measuring instrument stretches

W-58

W58

M12

The measuring instrument extends

G76 X48.1 Z-58 R0.01 E0.4 F400 P1

G76 rough grinding, the tool movement on Z is the
workpiece size minus the wheel width

G76 X48.05 Z-58 R0.01 E0.2F400 P2

G76 semi-fine grinding

G76 X48.02 Z-58 R0.005 E0.1F400 P3

G76 fine grinding

G76 X48 Z-58 R0.005 E0.1 F400 P4 G76 polishing
G04 X1 Dwell 1S
M13 The measuring instrument retracts

G1 X80 F1000

The grinding wheel retracts to X80

Plummer block 2

Z-140

Z moves right to Z-140 position, start grinding plummer
block 2

X533

X53.2F10

X53.1F2

G1 X53.05 F0.4

Rough grinding

G1 X53.02 F0.2

Fine grinding

G1 X53 F0.1

Polishing

G04 X2

Dwell 2s, the size arrives

G1 X80 F1000

The grinding wheel retracts

Plummer block 3

Z-180

Z moves right to Z-180 position, start grinding plummer
block 3

X583

G1 X58.3F100

G1 X58.1 F2

G1 X58.05 F0.4

Rough grinding

G1 X58.02 F0.2

Fine grinding

G1 X58 FO.1

Polishing

G04 X2

Dwell 2s, the size arrives

G53 G1 X0 F1000

Return to zero point on X

#54100=#54100+1

Auxiliary wheel dressing: the number of ground
workpieces is increasing successively

M30

3.1.3 Grinding Wheel Dressing

G791 ZEFN QAD_
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Interpretation:

I — Single dressing of grinding wheel. Generally the I value is negative.

Z — Coordinate value. Generally it refers to movement distance in Z direction (exceeding thickness of grinding
wheel). Z may be positive or negative. Actually, displacement distance in Z direction should add up to thickness
+3MM of grinding wheel in the grinding system.

E — Feedrate of grinding wheel in X direction.

F — Movement speed of worktable in Z axis.

N — Grinding wheel dressing times.

Q — Whether returns to the starting point of grinding after program ends.

When no value is specified: Yes;

when 1 is set: No.

A — A: When no value is specified, establish workpiece coordinate system using T0102. When the value is 1,

establish workpiece coordinate system using G54 mode.

D — Lateral/bilateral feed selection. Bilateral by default. 1: Lateral feed.
K — Dressing composition coefficient. The coordinate system compensation amount is equal to the dressing
amount multiplied by the coefficient; when 1 is specified, the workpiece coordinate system is established in G54

mode.

Diamond pen
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Note

I. During wheel dressing, I and F, N values can be set to determine whether to use the roughing or finishing.

II. The number of grinding workpieces can be set to reach the set value for grinding wheel dressing. Variable

#53990 records the number of workpiece grinding times, #53991 dressing the grinding wheel every time how

many workpieces are ground, and when #53990 is equal to #53991, the grinding wheel dressing is performed

Example

Program of grinding wheel dressing

%5930

IF [#53990 EQ #53991] Wheel dressing will be performed if workpiece grinding times
reaches the set value

T0102 Conform the coordinate system of grinding wheel dressing

M33 Enable the grinding wheel

M7 Turn on cutting fluid

G1 X10 F500 The grinding wheel moves to 10mm from diamond pen nib

GI1 X2

GI1 X0 F10 The grinding wheel moves to X0

Z0 The worktable moves to Z0

G791-0.01 Z55 E10F100 N2 Execute G79 command

GI1 X10 Retract

M9
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M34 Disable the grinding wheel

#53990=0 Number of ground workpieces is cleared after the wheel is dressed
ENDIF

M30

3.1.4 End Face Positioning

GS8OW _E F H J A_

W — The distance from the starting point of measurement to the probe (generally it is the tool setting point of
workpiece end face measurement T0103 coordinate system) in Z direction while positioning the end face to the
fault point of the measuring instrument. Moving this distance in the Z direction must ensure that the measuring
instrument signal can be triggered. + represents the direction of movement in the Z direction.

E — The first positioning speed, feedrate on Z.

F — The second positioning speed, feedrate on Z.

H — The allowable maximum measurement error. When this value is exceeded, the coordinate system is not
performed and the system alarm. When no value is specified, 0.5mm is the default.

J — The retract distance after the measurement instrument signal is triggered for the first positioning. It is a
positive value, in the unit mm.

A — A: When no value is specified, establish workpiece coordinate system using T0O101. When the value is 1,

establish workpiece coordinate system using G5.

End face measuring instrument
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For G80 end face positioning, if the zero point of tool 1 (the workpiece grinding coordinate system zero on Z) has
been set, #53998 must be changed to 1 manually. Then when G80 is executed for the first time, the system will
assign the tool 1 zero point on Z to the #53999 variable and store it as the Z-direction reference; and use the
Z-direction position of the second trigger signal of the end-face measuring instrument as the TO103 coordinate
system zero on Z, then set #53998 to zero. Later, when executing G80, the difference between the second trigger
signal Z-direction position of the end face measuring instrument and the Z-direction zero point of T0103

coordinate system will be superimposed to the reference as the TO101 coordinate system zero on Z.

Note

G80 end face positioning is based on the Z-direction zero point of the first workpiece (blank) T0101 coordinate
system as the reference, and the Z-direction zero point of the subsequent workpiece as the reference plus the
deviation measurement value. The reference is stored in variable #53999, and the batch processing datum remains
unchanged to ensure that the measurement deviation will not accumulate. If the workpieces is changed and tool
setting is performed again, due to the reference change, the variable #53998 must be changed to 1 to re-set the

reference.

End face positioning program

%111
T0103 End face measurement coordinate system
M46 Start the oil pump
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M16

The measuring instrument stretches

G1 X100 F1000

The grinding wheel moves

7100

X50

74 The worktable moves to the right position
G80 W-5 E50 F5 H1 Call G30

JO.5

M17 The measuring instrument retracts

G1 X100 F1000

M30

3.1.5 Wheel End face Dressing

G81 X(U) Z(W) E F N_
X (U) -- Dressing depth on X
Z (W) -- Feed amount on Z
E -- Feedrate on X

F -- Feedrated on Z

N -- Dressing times. When no value is specified, the default is 1.

Wheel

Diamond pen

Note

(DThe coordinate system of grinding wheel end face dressing is T0104.

@ When using end face grinding, the wear of the end face of the grinding wheel is lower than that of the outer

circle, and the frequency of dressing the end face is generally lower than that of the outer circle. Users can set the

end face dressing after the outer circle dressing reaches the set number of times.
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Example
%1234
T0104 The wheel end face dressing coordinate system
M33 Enable the wheel
M7 Enable the cutting fluid
G1 X10 F500 I”ll"iltl)e wheel moves to the 10mm position from diamond pen
G1 X2
Z0 Worktable moves to Z0
G1 X0F10 Wheel moves to X0
G81 U30 W0.02 E50 F10 Execute G81
G1 X10 Retract
M9
M34 Disable the wheel
M30

3.2 Process Card

3.2.1 Commonly Used Parameters
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Commonly used parameter list:
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Contents of parameters

Setup description

Rapid traverse positioning speed

Feedrate in rapid traverse positioning, unit: mm/min

Number of ground workpieces
after wheel dressing

The initial value is 0. The number if ground workpieces
after wheel dressing. It is cleared automatically after
dressing.

Number of ground workpieces
before wheel dressing

Number of the ground workpieces. When the actual number
reaches the set value, the wheel will be dressed
automatically.

Number of dressing of the wheel
outer-circle

Number of times that the outer circle of wheel is dressed. It
is set to 0 after wheel end face is dressed

How many times the outer circle
of the grinding wheel is dressed
every time the end face is dressed

To set How many times the outer circle of the grinding
wheel is dressed every time the end face is dressed

Number of plummer blocks

Set the number of plummer blocks to be ground, 4 at most

Headstock speed

Set the speed of servo headstock and frequency conversion
headstock. Unit: r/min

Wheel wear compensation amount

Set the wear of wheel for single grinding (mm), ranges from
-2t00
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3.2.2

M =

Parameters Of Grinding Wheel
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Basic parameters:
Contents of parameters Setup description

Grinding wheel width

Width of grinding wheel. Unit: mm

Wheel real-time diameter

Real-time diameter of wheel. Unit: mm

Minimum failure diameter of wheel

The minimum diameter of wheel. Unit: mm

Constant linear speed Enable

0: is disabled; 1: is enabled. Frequency conversion wheel
is valid

Constant linear speed (m/s)

Unit: m/s

Speed corresponding to linear speed
(r/min)

It is the monitoring value

64




HNC-818 System Commissioning Manual (Grinding System)

fnc NN %' €J3 x  2020-09-2818:13:04

Fil

mh | e |

I = |

v Tfstin EEREES
1 L]
— i X -0.030 -0.026  0.000
E — z 2999  -3.007  0.000
C 293.692 0.000 0.000
_ D(b#E5ErE) BEPREH
filkctsial
. 2 753
R e — N3(ERERE) EERENR 0
F-XAER) F-Z0E) : N2(H#E ) 122751 -1
SR ) NipmisRE) B 0
X-B(FF#) ) (R T | ToE
Z-B(FFH8) JZEEH) s E 50.000
Y esmerz e X+ XBAthEEZ s 0.000 B
ZHARER S E 0.000
iz Sk SR 0.000
| IRE#EEAXFEIREE 0.000
SERE: XEpEEsase 0.000
(0: E&: 1: BEENED) XEHEISIERE 0.000 -
$1
RN 3 - - R .
_ 1 | BH e e =5 | | | et
Dress technology
Contents of parameters Setup description
Whether to dress the grinding 0: dress the wheel automatically in machining; 1: dress the

wheel

wheel seperately

Dressing direction

-1: from left to right; 1: from right to left. Determine based on the

first tool moving direction

Lateral/Bilateral dressing

0: lateral; 1: bilateral. Note: it must be 1 when dressing the end

face

Rapid safe position on X

Generally can be set as 1 to Smm

Rapid safe position on Z

Defaulted Imm. Set based on the actual requirements

Dressing start point return speed

From the safe position set above to the position of X0Z1 or

X0Z-1, the corresponding F value

X-direction distance of start point

return

Retract distance on X after dressing, diameter, unit: mm. The

lateral dressing is valid.

Single-step amount in roughing

on X

Roughing speed on X

Roughing speed on Z

Roughing times

Set based on the actual requirements

Single-step amount in finishing

Set based on the actual requirements
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on X

Finishing speed on X

Finishing speed on Z

Finishing times

coordinate compensation

coefficient after wheel dressing

1 is the default. Set based on the actual requirements. Range: 0 to

1; if 0 is set, then the coordinate offset will not be performed after

dressing
Start point return speed in lateral | Unit: mm/min
dressing
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End face dressing

Contents of parameters

Setup description

Left end face arc

0: Exist; 1: Not exist

Left end face R

Radius of left end face arc

Left end face dressing selection

0: Not dress; 1: Dress

Left end face dressing amount on Z

Dressing amount of left end face on Z. Unit: mm

Left end face dressing depth on X

Dressing depth of left end face on X. Unit: mm
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Right end face arc

0: Exist; 1: Not exist

Right end face R

Radius of right end face arc

Right end face dressing selection

0: Not dress; 1: Dress

Right end face dressing amount on Z

Dressing amount of right end face on Z. Unit: mm

Right end face dressing depth on X

Dressing depth of right end face on X. Unit: mm

End face dressing speed Unit: mm/min

3.23

Parameters of Measuring Instrument
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Parameter list of measuring instrument:

Contents of parameters

Setup description

Whether tool setting of measuring
instrument is for the first time

0: No; 1: Yes. As long as the Z axis of T0101
performs tool setting again, this parameter needs to
be manually set to 1

Whether end face measuring instrument
is used

0: No; 1: Yes

The probe is on the left/right of the
reference level

-1: Probe is on the right of positioning level; 1:
Probe is on the left of positioning level
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Safe position in X direction (the
measuring instrument stretches)

Position where the measuring instrument stretches.
Ensure no collision of measuring instrument

Safe position in Z direction (the
measuring instrument stretches)

Position where the measuring instrument stretches.
Ensure no collision of measuring instrument

Starting point of measurement in X
direction

Starting position of probe measuring

Starting point of measurement in Z
direction

Starting position of probe measuring

Rapid approach speed

Speed from safe position to measurement position

Rough positioning travel on Z

Larger than the fine positioning travel

Rough positioning speed on Z

Generally, 10 to 20

Fine positioning travel on Z

Smaller than the first Z value

Fine positioning speed on Z

Round F5. This value can affect the measuring
precision

Dwell time after signal trigger (ms)

Set based on the actual requirements. Unit: ms.
Generally 0 is set

Allowable maximum measuring error

Compensation is not performed when this error is
exceeded

Initial offset on Z

It is generated by automatic measurement, and
cannot be changed

3.24

Parameters Of Plummer Block
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[ - I~ 2020-09-28 18:17:13
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Public parameters

Contents of parameters

Setup description

Whether radial measuring instrument is
used

0: No; 1: Yes

Corresponding measuring instrument

1: Radius measuring instrument 1; 2: Radius measuring
instrument 2

Radial measuring instrument correction
X coordinate

Coordinate origin is corrected based on P4 signal. 0: Not
correct; 1: Correct

Grinding mode

0: Plunge grinding; 1: Longitudinal grinding; 2
Multi-times plunge grinding

Safe position on X

Safe position on X

Safe position on Z

Safe position on Z

Rapid approach position on X

Approach workpiece position on X

Rapid approach position on Z

Approach workpiece position on Z

Approaching workblank speed

F value corresponding to G1 from Xpos and Zpos to
workblank

Workblank diameter

Grinding amount before measuring
instrument stretches

Workpiece diameter after polishing

Polishing amount

Finishing amount

Grinding diameter, workblank, roughing, semi-finishing,
and finsihing are values under diameter programming
mode
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Semi-finishing amount

Roughing amount

Whether grind end face

0: No; 1: Yes

Left/Right end face grinding of wheel

0: Left; 1: Right (Facing the wheel)

Z end face grinding amount

This parameter is a positive value. The system
automatically judges positive and negative.

Retract amount in end face grinding after
polishing

For Z end face grinding, this parameter must be set, and
can be set as 0.05 to 0.1

Z end face grinding speed

End face grinding speed. A smaller value is
recommended. The end face of the right-angle grinding
wheel cannot bear too much grinding force

End face grinding time

Unit: ms
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Plunge grinding parameter

Contents of parameters

Setup description

Roughing speed on X

Semi-finishing speed on X

Finishing speed on X

Set based on actual requirements. Unit: mm/min
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Polishing speed on X

Polishing time (ms)

Unit: ms
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Longitudinal grinding parameter:
Contents of parameters Setup description
Feed mode 1: Lateral; O: bilateral feed

1: Movement in positive Z; -1: Movement in
negative Z

Under the same diameter, the actual size of plummer
block in Z direction, also the drawing size

Longitudinal grinding direction

Step width

Single-step amount of roughing

Single-step amount of semi-finishing Values calculated according to diameter values in

the public parameters

Single-step amount of finishing

Single-step amount of polishing

Roughing speed on Z

Semi-finishing speed on Z

Set based on actual requirements. Unit: mm/min
Finishing speed on Z

Polishing speed on Z

Judge whether it is necessary to dress the grinding
wheel after roughing, semi-finishing and finishing.
For specific value, refer to parameter annotation
Used for lateral grinding. If it is 0, return to the
starting point of grinding along Z axis against the
surface of the outer diameter ground last time

Whether to dress the grinding wheel
after grinding

Retract distance on X after lateral
grinding
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Dwell time Left (ms)

The process requires a pause at both ends for a

Dwell time Right (ms)

period of time

Polishing times

After the set size is reached through polishing,
horizontal polishing times in Z direction, and not
feed in X direction. If polishing is enabled, it is
better to increase polishing size slightly

Overtravel distance Left

The distance that the wheel end face exceeds the

Overtravel distance Right

plummer block end face to be gound
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Multi-times plunge grinding parameter

Contents of parameters

Setup description

Stage of plunge grinding

0: Roughing; 1: Semi-finishing; 2: Finishing; 3:
Polishing

Plunge grinding mode

Reuse retract amount of crush grinding. Example:
Suppose crushing grinding is adopted for coarse
grinding and feed grinding is adopted for medium
grinding and accurate grinding. Meaning of the
parameter: Ensure no collision during crush
grinding based on retract amount based on
workblank diameter

Z-direction overlap distance

Retract speed
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Retract distance after returning to start
point

The retraction amount when plunge grinding is
used cyclically. Example: If plunge grinding,
semi-finishing, and finishing are used for
roughing, and Z-direction grinding is used for
polishing, then the meaning of this parameter is:
the amount of retraction based on the diameter of
the blank to prevent the collision when cutting into
the cycle

Retract amount after X single plunge

Retract speed after single plunge Retract speed

The value is used for monitoring

3.2.5 Custom Macro Variable

@iﬁh \&Fﬁ"uﬁ\]mh\\tﬁﬁ"uﬁ\

54000 BN

54001 BiEM ;
54002 BENY 64.800
54003 BHEM 66.500
54004 BHiEM 69.000
54005 BHEM 0.000
54006 BHEM 0.000
54007 BHEM 0.000
54008 BiEM 0.000
54009 BHEM 0.000
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Users can use the custom macro variables provided by the system to program, and can edit the custom macro

variables including the types and meanings of the macro variables.
® Customized macro variable editing

(1) Press Set, select Data Manage menu, select User Macro Configuration File under the "Data Management"

submenu, insert the U disk, and select USB, as shown in the figure below:
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(2) Press the up and down direction keys to confirm the custom macro variable XML configuration file that needs

to be edited, and select Load to back up the custom macro variable to the U disk.

Custom macro variables 1 to 9 correspond to USERMACCFG0.XML~USERMACCFG8.XML.

(3) Open the custom macro configuration file with an editing tool for editing

1 <?xml version="1.0" encoding="GB2312"7?>

2 H<USERMACCFG version="1.0">

3

4 <item no = "54000"name = "Hi X" type= "FLOAT" min="-9999" max="9999"></item>
5 |<item no = "54001"name = "HiZ X" type= "FLOAT" min="-9999" max="9999"></item>
6 <item no = "54002"name = "FEN" type= "FLOAT" min="-9999" max="9999"></item>
7 <item no = "54003"name = "[HEN" type= "FLOAT" min="-9999" max="9999"></item>
8 <item no = "54004"name = "[EN" type= "FLOAT" min="-9999" max="9999"></item>
9 <item no = "54005"name = "FHENX" type= "FLOAT" min="-9999" max="9999"></item>
10 <item no = "54006"name = "HHENX" type= "FLOAT" min="-9999" max="9999"></item>
1Ll <item no = "54007"name = "HHENX" type= "FLOAT" min="-9999" max="9999"></item>
12 <item no = "54008"name = "H aZ X" type= "FLOAT" min="-9999" max="9999"></item>
13 |<item no = "54009"name = "HE X" type= "FLOAT" min="-9999" max="9999"></item>
14

15 '</USERMACCFG>

le

no = "54000", the content in " " is the macro variable number; name = "custom", the content in

variable meaning;

nn

is the macro

type= "FLOAT", the content in " " is the macro variable type, FLOAT is a floating-point variable, and INT is an

integer variable;

min="-9999", the content in " " is the minimum value of macro variable; max="9999", the content in " " is the

maximum value of macro variable.

Note

(DThe custom macro variables that can be used by users are #53000 to #54999.
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nn

@The format of the custom macro variable XML table cannot be changed. The content in " " is the content that

can be modified by the user, and other parts are not allowed to be modified.

(4) After configuring the XML form, use the U disk to "load" into the system according to the above operation,

and it will take effect after power off and restart.
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