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Remaining Build Time 99 089 .99
Oxygen Level 999.99 | %
Oxygen Level Adjusted 899.99 | %
Chamber Pressure -0999 |l mBar
No. Of Layers | —91999 Build Height | —29%91. 2959 mm
Layer No. SP| —9999 Layer No. PV| —9999
Thickness | —9999  um
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| ese || Machine Status T
| PP bbb bbb |
Oxygen Level 1 (Bottom) 989.9983 | %
R s [ e e eiepeisis) (T
Oxygen Level 2 (Top} 990.8099 | %
R s [ e e eiepeisis) (T
| Argon Pressure | -90e9  Jwber]
| Chamber Pressure H -9399 || mBar ‘
| Powder Level H -999.9 % ‘
| Differential Pressure H -99.99 || mBar ‘
| Vacuum Chamber Temperature | 909.9 [ |
| Electronics Temperature ” 993.9 || °C \
| Chilled Water Temperature ” 993.9 || °C \
| optical Train Temperature | 989 [ < |
| Elevator Temperature H 999.9 || °C ‘
Esc. Auto Operation View
Parameters

iR I

Status Text Dieplay English, 99: 99 |
Remaining Build Time 999 :99
Oxygen Level 999.99 | %
Oxygen Level Adjusted 999.99 | =
Chamber Pressure -9999 | mBar
No. Of Layers ===t Build Height | —91959 . =95 | mm
Layer No. SP| —S89d Layer No. PV| —S99d
Thickness | —S9999  pm
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Alarm Hessage
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Alarm History
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Esc. Chamber Door Control

<~ormm
mOwzZmn

AUTO RUNNING

Chamber Pressure -9999 | mBar ]
Vacuum Chamber Temperature | 299.9 | <« | [l &
Elevator Temperature 99.9 |~ | HMN

ZERO PRESSURE READING

DOOR INTERLOCK
OVERRIDE DISABLED

Hold Reset button to
enable door opening.
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"J V M C K
Esc. | Chamber Door Control
Chamber Pressure A [mear| Il
Vacuum Chamber Temperature g.a | cc |l M

Hold Reset button to
enable door opening.
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Auto Operation

Remaining Buld Time
Oxygen Level 1 (Eottom)
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Esc.

Elevator Heater

OFF |

Actual
Temperature, PV

l%
Set Temperature, SP
ON

AUTOTUNE
START

Qutput Power, MV

Proportional Band, P 0.1 to 999.9%

l%
AUTOTUNE Integral Constant. |

0.1to 819.1 Sec
999.9=0FF

STOP
g Derivative Constant, D

0.1 to 819.1 Sec
000.0=0FF

TRENDING

# O&# H$ A"

$l

Period 0.1to 99.99 Sec
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Elevator Heater

Actual
OFF Temperature, PV

Set Temperature, SP
ON I P

Output Power, MV
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Esc. ” Wiper/Elevator Position ‘

X-Position
—99g. 999 mm

@ No. of
Doses

—99999  [Layer No.

Substrate Thickness

—S99 . 998 mm

—9999  (Thickness 99999

Build Height Z-Absolute Position
—9gg_. 999 mm —9gg. 999 mm
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Esc. ” Build Names | [_Reser
01

L

A A0 SELECT

02 I R SIS |
03 A A A A
04 A A0
05 I R SIS |
06 A A A A |
07 A A0
08 AR
09 A A A A |
10 A A0 WI
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HAVE THE SAFE CHANGE FILTER
VALVES BEEN OPENED?

NO YES
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Esc. Auto Operation View
Parameters
AR | S P
Status Text Dieplay English. 24 - L
PP P PP P PP PP P PP P PP AP P
Remaining Build Time 89:99:89
Oxygen Level 1 (Bottom) 93999 | %
R s KRR el 009999, 999 ppm
Chamber Pressure -9999 mBar
No. Of Layers | —S9=4 Build Height [—S19151 . 9995 mm
Layer No. SP| —S=199 Layer No. PV| —S1999
Thickness | —2999 |pm Pause at Layer| 29999 ‘
E | » | 11
#OH# 1% # 1S (] "
" K. 88% ""<" > $92 "$3
"J K. 8% ""<" > "$%% " .C8 $ 8 ! & "<
"J K. 8%% ""<" > 98
"IJM > % K.
Esc. \ Machine Status ‘
Oxygen Level 9.9 -
-899999. 993 ppm
‘ Chamber Pressure || -8399 H mBar |
‘ Powder Level || -999.9 %
\ Differential Pressure | .99 |mBar]
‘ Vacuum Chamber Temperature || 999.9 H i |
‘ Electronics Temperature || 999.9 H i |
| Chilled Water Temperature | 9999 | ¢ |
‘ Optical Train Temperature || 999.9 H i |
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Esc. Auto Operation View
Parameters
Rttt | S T e
Status Text Dieplay English. 24 - L
PP P PP P PP PP P PP P PP AP P
Remaining Build Time 89:99:89
Oxygen Level 1 (Bottom) 93999 | %
R s KRR el 009999, 999 ppm
Chamber Pressure -9999 mBar
No. Of Layers| —SI=od Build Height | —=9195=1 . =915 mm
Layer No. SP| —S=199 Layer No. PV| —S1999
Thickness | —2999 |pm Pause at Layer| 29999 ‘

E | » | 11
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Esc. Auto Operation Par\:;‘:ters

Ak | B e

Status Text Display English. 99 : 99

T T o

Remaining Build Time

999909

Oxygen Level 1 {Bottom)
R PR ~-999999. 999 | ppm

999,99 o

Chamber Pressure

-9999 mBar

No. Of Layers | —=9919
Layer No. SP| —S994
Thickness| —2999

Hm

Pause at Layer| 99999 |

Build Height | —9915 . 999 mm
Layer No. PV| —S2999

|

>
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Auto Cycle Complete
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Service Menu




Esc.

Auto Operation

AR

View

Parameters

ggggg 13:06:20

| Status Text Digplay English. 09 : 99 ‘
| P bard PP bl P L bl b b bl |
Remaining Build Time 99 .99 .99
Oxygen Level 1 (Bottom) 999.99 %
PR R R Rl —999999, 3991 ppm
Chamber Pressure -4949 mBar
No. Of Layers| —Z99d Build Height [ -2 95959 mm
Layer No. SP| —29949 Layer No.PV| —S994d
Thickness | —9999 | um Pause at Layer| 99999
B > il
HUH+H1$ ("
" J K. 8%% ""<" > $9




Stop Auto Cycle?
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| Esc. Auto Operation View

Parameters
O IR I e
| Status Text Display English. 99 : 99 |
| e e e e B e i |
Remaining Build Time 99 : 99 - 99
ABORT
Oxygen Level 1 (Bottom) 999.99 %
AT T R ~aaad9d, 399 | ppm
Chamber Pressure -9999 rBar
No. Of Layers| —Soa Build Height | —=15151 . S99 mm
Layer No. SP| —2999 Layer No. PV| —S994

Thickness | —9999 | pm Pause at Layer| Y9999
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=K Auto Operation View

Parameters
ARt | SR 1 aes g
| Status Text Display English. 93 . 99 ‘
| b e b b b b b e e b b 2 |
Remaining Build Time 99 .99 .99
ABORT
Oxygen Level 1 (Bottom) 999.99 %
P I T e e el 999999, 9931 ppm
Chamber Pressure -95499 mBar
No. Of Layers| —Z99d Build Height [ -2 95959 mm
Layer No. SP| —29949 Layer No.PV| —S994d

Thickness | —9999 | um Pause at Layer| 99999

l > 11
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Abort?
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Esc. Auto Operation View
Parameters
AR | 9 S Eee e
| Status Text Display English. 99 : 99 |
| e e e e B e i |
Remaining Build Time 99 : 99 - 99
ABORT
Oxygen Level 1 (Bottom) 999.99 %
AT T R ~aaad9d, 399 | ppm
Chamber Pressure -9999 rBar
No. Of Layers| —2Q94d Build Height | —=299 . 95959 mm
Layer No. SP| —2999 Layer No. PV| —S994
Thickness | —9999 | pm Pause at Layer| Y9999
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06:47:08  |Alarm Message
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Alarm History
064706 |06:47:28 | Alam Meseage
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5M C

Address

Label(English)Alarm Message

SERIALA:00040.00

EMERGENCY STOP OPERATED!

1, Removes power from servo drives
2, Resets Home routines

3, Stops Pump

SERIALA:00040.01

PC COMMS ERRORI!

Message Only

SERIALA:00040.02

CHAMBER TEMP SENSOR ERROR!

Message Only

SERIALA:00040.03

ELEVATOR HEATER TEMP SENSOR
ERROR!

Message Only

SERIALA:00040.04

ELECTRONICS TEMP SENSOR ERROR!

Message Only

SERIALA:00040.05

CHILLED WATER TEMP SENSOR
ERROR!

Message Only

SERIALA:00040.06

OPTICAL TRAIN TEMP SENSOR ERROR!

Message Only

SERIALA:00040.07

SPARE LOOP TEMP SENSOR ERROR!

Message Only

SERIALA:00040.08

02 SENSOR 1 ERROR!

Message Only

SERIALA:00040.09

02 SENSOR 2 ERROR!

Message Only (Not Fitted)

SERIALA:00040.10

CHAMBER PRESSURE SENSOR ERROR!

Message Only

SERIALA:00040.11

POWDER LEVEL SENSOR ERROR!

Message Only

SERIALA:00040.12

DIFF PRESSURE SENSOR ERROR!

Message Only

SERIALA:00040.13

ARGON FLOW RATE SENSOR ERROR!

Message Only

SERIALA:00040.14

PARTICLE SENSOR ERROR!

Message Only

SERIALA:00040.15

CHILLED WATER FLOW SENSOR
ERROR!

Message Only

SERIALA:00041.00

WIPER SERVO NOT READY!

Wiper Servo Will Not operate

SERIALA:00041.01

TABLE SERVO NOT READY!

Table Servo Will Not operate

SERIALA:00041.02

WIPER SERVO ALARM!

Wiper Servo Will Not operate

SERIALA:00041.03

TABLE SERVO ALARM!

Table Servo Will Not operate

SERIALA:00041.04

LAYER NUMBER ERROR!

Message Only

SERIALA:00041.05

HIGH CHILLED WATER TEMP!

Chilled water must <248C

Pause build if running

Auto reset when temp is <248C
Restart build is initiated by user

SERIALA:00041.06 Alarm23!
SERIALA:00041.07 Alarm24!
SERIALA:00041.08 Alarm25!
SERIALA:00041.09 Alarm26!
SERIALA:00041.10 Alarm27!
SERIALA:00041.11 Alarm28!
SERIALA:00041.12 Alarm29!
SERIALA:00041.13 Alarm30!
SERIALA:00041.14 Alarm31!

w# o #



Address Label(English)Alarm Message

SERIALA:00041.15 Alarm32!

SERIALA:00042.00 PLC BATTERY LOW! Message Only
SERIALA:00042.01 HMI BATTERY LOW! Message Only
SERIALA:00042.02 VACUUM CHAMBER OVERTEMPERATURE! | Message Only
SERIALA:00042.03 ELEVATOR OVERTEMPERATURE! Message Only

ELECTRONICS CABINET

SERIALA:00042.04 OVERTEMPERATURE! Message Only
SERIALA:00042.05 CHILLED WATER OVERTEMPERATURE! Message Only
SERIALA:00042.06 OPTICAL TRAIN OVERTEMPERATURE! Message Only
SERIALA:00042.07 SPARE LOOP OVERTEMPERATURE! Message Only
SERIALA:00042.08 Alarm41!

SERIALA:00042.09 Alarm42!

SERIALA:00042.10 Alarm43!

SERIALA:00042.11 Alarm44!

SERIALA:00042.12 Alarm45!

SERIALA:00042.13 Alarm46!

SERIALA:00042.14 Alarm47!

SERIALA:00042.15 Alarm48!

SERIALA:00043.00 Alarm49!

SERIALA:00043.01 Alarm50!

SERIALA:00043.02 Alarm51!

SERIALA:00043.03 Alarm52!

SERIALA:00043.04 Alarm53!

SERIALA:00043.05 Alarm54!

SERIALA:00043.06 Alarm55!

SERIALA:00043.07 Alarm56!

SERIALA:00043.08 Alarm57!

SERIALA:00043.09 Alarm58!

SERIALA:00043.10 Alarm59!

SERIALA:00043.11 Alarm60!

SERIALA:00043.12 Alarm61!

SERIALA:00043.13 Alarm62!

SERIALA:00043.14 Alarm63!

SERIALA:00043.15 Alarm64!
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Esc. |‘ Manual Control View
. Parameters
| Status Text Display English. :
+ 13:h6:21
ENAEBLE acuum
MANUAL Pump STOP START
ALE STOP START
Pump
Choke CLOSE OPEN '!'
Gas Valve OFF ON .!‘
Vent Valve CLOSE OPEN '!'
Oxygen Level 1 9949, 99 %
PR e e e bbb bbb bl 000000 G090 ppm
Chamber Pressure -9999 mBar
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Chamber Door Control

AUTO RUNNING

Chamber Pressure

-9949

rmBar

Vacuum Chamber Temperature

999. 9

ZERO PRESSURE READING

DOOR INTERLOCK
OVERRIDE DISABLED

Hold Reset button to
enable door opening.

“~oOmm

IO W= mm

+&#t Y HS L (IS 1+4) # )

#H$9 8 8% &9 <&$ # "

" IX

$%9 9! 99 E

8 &!$X $F




Set Pressure Reading to Zero.

| setPressure Reading o Zero,___
(o ]|
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= Elevator Heater
Actual 5
OFF Tempe:ail:re, PV 9999 E] c
ON Set Temperature, SP 9999 EI °C
Output Power, MV Elgg %
AUTOTUNE i o
START Proportional Band, P E]E]E] E] 0.1 to 999.9%
AUTOTUNE Integral Constant, | EIEIQ EI 0'19?;;:3;%
STOP
Derivative Constant. D EIEIE] EI 0'10?;;:;;%
TRENDING Period G S [l 0.1to 99.99 sec
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Esc.

Wiper/Elevator Position

=

MNo. of
Doses

X-Position

—SH09 . 99y

mm

Substrate Thickne

—H9 . PP mm

Build Height

—SH99 . 999

—99

53

—HH

Z-Absolute Position
mm —9 . 999 | mm
Layer No.
Thickness — o

HM

HH& S () "

25 ' A3 = $"%

C8.JA K
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| Esc. Wiper/Table Position

No. of X-Position
= Doses —99 . SS9 mm

Build Height Z-Absolute Position
—H9S | 8- mm —H89 . S5 mm

—99999  |Layer No.

Substrate Thickness
—994d . 999 mm —99949 | Thickness —99999 | um
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ISR Service Menu

Set Time and Date | Laser Alarms |

I/O Monitor | Laser Status |

PC Comms Monitor | Language I
RS232 Comms |

Reset Alarm History

|_Reset Alarm History
| Eventlog |

Event Log

System Settings I
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Set Time And Date
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Input Monitor

EmergencyStopHealthy
Wiper Home Proxy
Table Home Proxy

Gas Pressure is OK
Laser Enabled

Laser Output (ON)

Top and Bottom Doors Open
Fire Trace Pressure SW1
Fire Trace Pressure SW2

) (# ST O)HH#MH(

"JK$ 8 $ =" 8!

"JG6K$!I$$ 898




Esc. Output Monitor

1.00|Alarm Sounder 2.00|Output
1.01(VacuumPumpContactor 2.01|0utput

1.02[Output 2.02|Output

1.03|Output 2.03/Output
1.04|WiperS-ON Servo ON 2.04|Output
1.05|WiperP-ON Pl Control ON 2.05/Output
1.06(WiperALM-RST Alarm Reset 2.06/0utput
1.07(TableS-ON Servo ON 2.070utput
1.08(TableP-ON Pl Control ON 2.08|Output
1.09(TableALM-RST Alarm Reset 2.09|Output

1.10|Qutput 2 10|K4 Choke Valve
1.11|K1 VentValve 2.11|K5 OK to Open Doors (To ESR1)
1.12|GasValve 2 12|K6 EnableLaserCover
1.13|StartiStop PC Relay 2.13|StoplStart PC Relay
1.14|{Table Heater SSR 2 14|Plate Heater SSR
1.15|Output 2.15/Output

) (R ) #
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Esc.

Analogue I/O

CJIW-TS562
FFFF -499.9 ||Chamber Temp °C
FFFF -499.9 ||Heater Plate Temp °C
FFFF -939.9 ||Electronics Temp °C
FFFF -499.9 ||Chilled Water Temp °C
FFFF -499.9 ||Optical Train Temp °C
FFFF -939.9 ||Spare Temp °C Loop 6
CJ1W-MAD42
99399 | Spare Output
99999 | Spare Qutput
999,99 | % || 99999 ||Oxygen Sensor 1
999.99 | % || 99999 ||Oxygen Sensor 2
-8939 | mBar| 99999 ||Chamber Pressure
999.9 | %7 || 99399 |Powder Level Prev Next
*+#$#1( 3!
"JK$ 8 $ =" 8!
"J=K$ 8 $ 898 !

"J6K$I$ S 318 G




Analogue I/O

CJ1W-MAD42
93999 ISpare Output
99999  ||Spare Output

Filter Differential Pressure
Argon Flow

Particle Sensor

Chilled Water Flow

*+ #$H#I( 3
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= PC>PLC Comms Addresses 1
HEX Dec Addr. Details
FFFF 93399 | D5000 |PC to PLC Bit information More
FFFF 99399 | D5001 |Comms check word
FFFF 99999 | D5002 |Layer number LSD
FFFF 99999 | D5003 |Layer number MSD
FFFF 99999 | D5004 |Layer Thickness (Microns)
FFFF 99999 | D5005 |Spare
FFFF 99399 | D5006 |Spare
FFFF 99399 | D5007 |Elevator Heater SP
FFFF 99399 | D5008 |Build ID Comfirmation
FFFF 99999 | D5009 |Spare
MNext

K
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Esc. || PC>PLC Comms Bit Information

Dec Addr. Details

5000.00 (Initialise. Prepare for build.

5000.01 ([Mode select. OFF = Time, ON = Oxygen

5000.02 |End build.

5000.03 |[Emergency shutdown.

5000.04 ||Spare

5000.05 ||[Spare

5000.06 (|Spare

5000.07 |[Spare

5000.08 Build Paused Confirmed

5000.09 (|Build Stop Confirmed

500010 (|Spare

5000.11 Build Running Confirmed

500012 ||Spare

5000.13 ||Spare

5000.14 ||Spare

500015 |[Spare

K C 5
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"JBEK$I$$ K $%N% &&
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ISR PC>PLC Comms Addresses 2
HEX Dec Addr. Details
FFFF 994999 | D5010 |Error Codes (Generated by PC)
FFFF 99999 | D5011 |Spare
FFFF 99999 | D5012 |Total Layers LSD
FFFF 49999 | D5013 |Total Layers MSD
FFFF 49999 | D5014 [Laser Status Word
FFFF 49399 | D5015 [Laser Alarms Status Word 1
FFFF 49999 | D5016 [Laser Alarms Status Word 2
FFFF 99999 | D5017 |Spare
FFFF 93599 | D5018 |Spare
FFFF 93399 | D5019 |Spare
PrevI Next
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"JB6KS$I$ S K $%% &&

Esc. PC>PLC Comms Addresses 3
HEX Dec Addr. Details
FFFF 99999 | D5020 |Spare
FFFF 99999 | D5021 |Spare
FFFF 99999 | D5022 |Spare
FFFF 49999 | D5023 |Spare
FFFF 49999 | D5024 |Spare
FFFF 49999 | D5025 |Spare
FFFF 49999 | D5026 |[Spare
FFFF 99999 | D5027 |Spare
FFFF 93599 | D5028 |Spare
FFFF 93399 | D5029 |Spare
Prev Next
K ?
"JK$ 8 $ =" 8|
"J=K$ 8 $ K $%N% &&




= PLC>PC Comms Addresses 1

HEX Dec Addr. Details

FFFF 99939 D5050 |PLC to PC Bit information More

FFFF 339995 D5051 |[Comms check word

FFFF 939993 | D5052 |Layer number LSD

FFFF 939999 | D5053 |Layer number MSD

FFFF 99999 | D5054 |Layer Thickness (Microns)

FFFF 99999 | D5055 |Current Table Height LSD (Microns)

FFFF 99399 | D5056 |Current Table Height MSD (Microns)

FFFF 33995 D5057 |Elevator Heater SP

FFFF 99999 | D5058 |Build ID

FFFF 99999 | D5059 |Spare

Prev I Next
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During maintenance the following points should be taken into account:
The basic rules concerning the operational safety and accident prevention
The chapter on safety and the safety warnings set out in this operating manual

The COSHH datasheet for safe handling and disposal of metal powder

C+$ (! ! <% " 9$&8" $
$9 $ #$B&H=( "$"8&& $ #
@89% & ++6> | (

Maintenance after or during the processing of used titanium metal powder must
only be carried out with a minimum of two personnel present.

During normal operation of the unit, it is strictly forbidden to remove or take out
of service any safety devices.

During maintenance, if it is absolutely necessary to remove any safety devices,
then the following minimum precautions should be taken:

A written risk assessment of works to be undertaken to evaluate any possible
safety issues which may arise during the maintenance function along with any
precautions which need to be taken to minimize the possibility of an accident
needs to have been completed prior to the work being initiated.

A written method statement detailing a safe procedure for carrying out the
maintenance work needs to have been completed prior to the work being
initiated.

All technicians directly involved with the maintenance work will be involved with
completing the risk and method statements.

All technicians directly involved with the maintenance work will be competent to
carry out the type of maintenance work to be undertaken.

Refitting of any safety devices must be carried out immediately after completion
of maintenance and before restarting the unit.

If removal of safety devices during maintenance proves to be absolutely




necessary, this may only take place when the unit is properly isolated.

Before recommencing production after maintenance, the technician responsible
for carrying out the work should have the work checked by his supervisor and
signed off.

Major maintenance works may require a degree of re-commissioning and testing
prior to production handover. This requirement should be clearly stated as part
of the method statement.

If any part of maintenance procedure is in doubt. Then the user should contact
MTT Technologies for technical support.
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Make sure you have the following data at hand when calling the Service line:
Machine type
Machine serial number

Software version number



d = daily, w = weekly, m = monthly, a = annually

Work to be performed d
Visual inspection of the entire unit X
Check the functioning of the safety devices

Safety stickers/ warnings are complete and clearly legible

Operating manual is kept near the machine in an easily accessible place

Visual inspection of the door seal, check for leakage X
Visual inspection of the hoses, check for leakage X
Visual Inspection of metal bottle seals, check for leakage X
Lubricate the guide ways X
Clean the process room X 1)
Clean the protective glasses of the lens

Clean the entire unit X 1)
Clean the working room

Filter exchange X 1)
Check the wiper X
Exchange of bottles under each overflow funnel X 1)
Check of inert gas supply X 2)
Check of gas bottle (optional) for fire suppression system X 2)
Check of gas bottle for fire extinguishing system X 2)
(optional, see separate manual)

Exchange of process chamber door sealing

Exchange of sealing on powder inlets

Exchange of seals for metal bottles

Check display of oxygen content (= 21%) X 1)
Check level of coolants X

1) After each modelling process

2) Before each modelling process, sign-off on a log sheet
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