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1.2 Individual Safety Equipment (EPI’s) Needed for Operation and 
Maintenance 

 
 For operation and/or maintenance must use the EPI’s described below: 

 

MANDATORY USE OF HELMET, EAR PROTECTOR AND 

PROTECTIVE GOOGLES. 

 

MANDATORY USE OF SAFETY BELTS.  

 

MANDATORY USE OF SAFETY BOOTS. 

 

MANDATORY USE OF SAFETY GLOVES. 

 
 

VERIFY THE SAFETY POLICY RULES APPLIED ON THE EQUIPMENT 
INSTALLATION COMPANY. 

 
Respect the safety rules, as well the mandatory blockage of the motors, avoiding 

any accident with mobile parts. Isolate the work area, use the Individual Safety Equipment 

(EPI’s) and use the correct tools for each kind of maintenance. Don’t improvise. When lifting 

parts, use the correct and safer way for each part according to its weight. Remember, your 

safety only depends on yourself.  
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 TECHNICAL INFORMATION 
 

2.1 Technical Data 
 

 

2.2 Identification Plates 
 

 
  

EXPANDER MODEL: EXP-205 (Barrel 8”) 
Nº: 112/17 

Series: “B” 
Nº: 113/17 

AUTO-RUN MODEL: AR-205 
Nº: 112/17 

Series: “B” 
Nº: 113/17 

ROTATION: 165 rpm PRODUCT: Sunflower 

DIMENSIONS 

LENGTH: 6300mm 

WEIGHT: ~2,7t WIDTH: 3100mm 

HEIGHT: 2000mm 
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2.3 Description 
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3.6 Electric Installation 
 

The helicoid shaft must rotate in anti-clockwise direction viewing from the 
feeding end.  Make sure the motor is turning in the correct direction before the 
electric tests. 

See the proper direction of rotation indicated in the motors of the pumps.  

 Interlocking of the Expander: 

 Sequence for turning-on the motors:  
- First, the pump that sends lubrication oil to the expander; 
- Second, the expander´s main motor; 
- Third, the feeding conveyor´s motor. 
- The motor of the expander should be installed to start before the feeding conveyor 

and flaking rolls or conditioner. 
- Interlock the motor of the expander to other downstream equipment.  

 
Please follow the instructions to empty the barrel if the stop is longer than half 

an hour 

 The discharging conveyor of the expander and other downstream equipment should 
be electrically interlocked to the feeding conveyor. After stopping the feeding 
conveyor, allow the Expander to run about one minute to empty the barrel and then 
stop it. Have a proper discharge hopper in this case. 

  

 Electrical components are not supplied with the expander. Assemble them in a dry, 
cool and vibration-free location. Install proper circuit breakers, push buttons and 
ammeter according to local codes. Place an ammeter at the site of works so that the 
motor load can be monitored. 

 
Note: Lubrication 
 

The Expander is shipped without oil and/or grease. Fill it with oil or grease the 
indicated points as per the lubrication instructions. 
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Logical of operation in automatic system: 
 

1- Interlock of extraction section releases the expansion equipment to be turned on. 
2- Turn on lubrication unit (if there is in your machine). 
3- Turn on main motor of expander. 
4- Together the steam control valve opens percentage of (10%) (=minimum opening in 

empty regime), and the hydraulic unit of auto-cone is turned on → Hydraulic 
pressure already regulated at work rate and auto-cone kept open. 

5- Feeding screw is turned on at ideal working frequency → await material feeding. 
6- If main motor amperage (>45%) (there is material feeding) → Close auto-cone.  
7- After (3 seconds), increase opening of the steam control valve to (30%) (=minimum 

opening at material regime). 
8- Then PID System of steam control valve enters into operation according to the main 

motor amperage (85%) of nominal amperage.   
9- If main motor amperage (<45%) → close steam control valve to (10%) and open the 

auto-cone. 
10- If main motor amperage (>=100%) of nominal amperage → Open auto-cone. 
11- If main motor amperage (<=100%) of nominal amperage → Close auto-cone. 
12- If main motor amperage (>120%) of nominal amperage → Stop feeding screw. 
13- If main motor amperage (<100%) of nominal amperage → Start feeding screw. 

 
Ps. Values in between parentheses can be changed according to operational 

convenience.   
 
Operating preventions 
 

OCCURRENCES CONSEQUENCES ATTITUDES 

Lack of energy – the 
machine stops full of 

material. 

No pressure on hydraulic 
unit. 

Open Auto Cone 

Excess of steam. Close steam control valve. 

Energy return. 
Release to turn on 

equipment. 
Follow logical of automatic 

system. 

Over amperage of main 
motor (>120%). 

Danger of locking. Stop feeding screw. 

Lack of feeding of 
material. 

Main motor amperage = 
motor in empty regime 

(40%). 

Close steam control valve at 
(10%). Open Auto Cone. 

Feeding of material 
returns. 

Main motor amperage = 
motor in work regime 

(>45%). 

Follow logical of automatic 
system. 
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3.12 Issues, causes and solutions board 
 

PROBLEM CAUSE SOLUTION 

Electrical 
Breakdown 

Motor Don’t Start 

Check the electrical connection, including 
circuit breakers, switches, etc. 

Check the connection of the equipment to the 
net. 

High Amperage 
Check if the electrical connection is right 

Excess of product inside the equipment 

Embedding 

- Big load materials, like 
iron, plastic bags, wood, 

etc; 
- Materials that can hide 

inside the machine 

Use the inspection cover to inspect and clean 

Block the feeding and clean the system 

Overloading 

Slow the feeding load 

Check if there is not an overflow at previous 
equipment 

Check the material discharge, if there is not 
strangulated 

Excessive Noise at 
the Linkage 

Misalignment linkage, or 
the elastic element 

damaged 

Fix the alignment and if necessary, change 
the elastic element 

Excessive noise at 
the Reducer 

Lack of lubricant Fill 

Expired Lubricant In both cases, change the lubricant 
immediately. 

In case the problem persists, call the 
manufacturer’s technical assistance. 

Use of non-specified 
lubricant 

Noise on the 
reducer’s bearing 

Lack of lubricant Change the grease 

Damaged Bearing Change the bearing 

Leaking of grease 
at the reducer 

Excess of grease Remove the grease and re-lubricate 

Damaged retainer Change the retainer 

Oil Leaking Excess of oil Check the oil level 
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Equipment do not 
start empty 

In some cases can have a 
bad contact on the 

connectors 

Check the electrical connection and the tight 
on the connectors 

Materials on the inside 

Make electrical blockage and try to spin 
manually, through the motor’s cooler to make 

sure it is locked 

Open the cover for a better verification and 
possible removal of the material 

Safety sensors and/or 
emergency keys activated 

Check if there is any sensor or key activated 

Equipment don’t 
start with load 

Bad contact on the 
electrical connection 

Fully check the connection system. 

Check if there is no linked system, which 
forces the equipment to begin operation after 

the previous. 

Safety sensor or 
emergency keys activated 

Check if there isn’t any sensor or key 
activated/damaged 

Excessive load at feeding 
Check if the previous valve isn’t much 

opened that causes an embedding 

Excess of material inside 
the equipment (embedded) 

Check if the following equipments aren’t 
stopped, causing an embedding inside the 

Redler 
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 SAFETY INFORMATION 
 

4.1 General Measures for the Prevention of Accidents During Operation 
 

 Belt covers, chain covers, coupling protections and all protections provided must 
always be placed during equipment operation. 

 All control devices must always be kept in perfect shape, meaning micro switches, 
valves to lock doors, blocking pneumatic cylinders, etc. It’s forbidden to override 
them or taking them out of service. 

 To perform control, adjusting or maintenance tasks, you should always put the 
driving motor out of service from the main switch. It is not enough to remove the 
fuses!! 

 When putting back into service a machine that has been taken off service due to an 
emergency stop, it cannot be done by energizing this emergency switch. It must only 
be restarted by the main power switch. 

 If the machine has elements that operate at high or low temperature, they should be 
properly protected and signalized. For its control operation or maintenance, it should 
be treated with special care. It is advisable to wait the necessary time until returning 
to its regime temperature, in order to avoid burning risks. 

 Lubrication of the machine required to be carried out when running should only take 
place at grease points that are situated in static and accessible elements. For 
lubrication points located in moving components, at the top or inside the equipment 
cannot be done, by any means, during operation. It can only be done in a full stop 
with all sources of energy cut off. 

 If process samples need to be extracted, it is desirable that these are taken from 
before and after the equipment. Opening inspection doors or getting inside the 
machine must be avoided. 

 The machine must be kept clean by removing dust or product depositions. The 
cleanliness of the machine and installations contributes to a safe functioning and 
avoids risk of dust explosion. 

 Avoid oil or grease spatters, eliminate them and solve the leaks. These are a source 
for accidents. 

 Respect strictly all safety indications specified for each particular machine, 
mentioned in respective manuals. 

 It is important for safety the cleanliness on places where people work with flammable 
materials. 

 

4.2 Electrical Installation 
 

Electrical installation and daily usage objects must be controlled regularly  Check 

the local rules for prevention of accident when working with electricity. Special attention 

must be paid to: 

 Do not use portable lamps without armor; 

 Defective equipment or components must be repaired or changed immediately; 

 Do not leave loose cables over the floor; 

 At least once a year a professional electrician must check the entire power grid, in 

order to find isolation problems, according to regulations for high intensity 

transmission; 

 Machine must be grounded, according to its potency. 
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4.3 Identification Plates 
 

Safety signs must be kept clean and in a visible location, in case of damage, must 

be changed immediately. 

 

4.4 Employees Safety 
 

When hiring new employee, he should be filly instructed about all danger involved 

in the operation and maintenance of the machine. 

 

4.5 Risk Board 
 

SITUATION DANGER  DESCRIPTION PREVENTION 

A
S

S
E

M
B

L
Y

 

Installation of 
the machine 

Crushing or 
death 

When the crane is 
lifting or moving the 
machine or its 
components. 

Make a rigging plan 

Put “danger tapes” and 
signs to keep people away, 
at least in a 15m radius 
from the machine 

Tie ropes at the machine, 
so that you can rotate it 
when necessary 

Do not stand under the 
machine 

O
P

E
R

A
T

IO
N

A
L

 /
 M

A
IN

T
E

N
A

N
C

E
 

Drive Motor Electrical Shock 
This component 
works energized 

Never open the wire 
connection box 

Make electrical blockage 
before start the 
maintenance 

Use all needed Personal 
Safety Equipment 

Maintenance must be done 
by a qualified person 
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 MAINTENANCE 
 

5.1 Lubrication 
 
ADVICE: In case of contact between the lubricated points with the processed product, use 

food type lubricant. 

5.1.1 Lubrication with Grease 
 

The bearings must be lubricated to operate in a trustable way and avoid the direct 

contact between the metallic components. The lubricant besides reducing wear, also protect 

the bearing against corrosion. 

Lubricate the related points weekly with high quality grease, NLGI grade nr. 02, with 

lithium metal soap base. The recommended grease are indicated on the table below, which 

is not restrict and allows the use of others marcs, since they have the same characteristics. 

 

ADVICE: In long stops must realize a cleaning, removing all the old grease from bearings 

and bearing house, applying new grease. 

 

RECOMMENDED GREASE 

IPIRANGA IPIFLEX 2 

PETROBRAS LUBRAX GMA2 

TEXACO MULTIFAK 2 

SHELL ALVANIA R2 

 

EXCESSIVE GREASE CAN CAUSE A FAST ELEVATE ON THE OPERATIONAL 

TEMPERATURE, ESPECIALLY IN HIGH SPEED. 

 

5.2 Expander Drive Head 
 
 Fill with oil the Expander head to the mark in the viewer before any test or START-
UP. 
 

Required quantity: 36 liters (10 gallons) 

AMBIENT TEMPERATURE 

0 to 20º C. 
32  to 68º F. 

10 to 50º C. 
50 to 122º F. 

Exxon Spartan EP 320 Exxon Spartan EP 460 

Texaco  Meropa 320 Texaco Meropa  460 

Shell Omala  320 Shell  Omala  460 
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5.7 To remove the toothed cone head, follow the procedures below. 
 

1. Remove the Auto-run set from the expander, releasing the twelve bolts (Pos. 19). 
Put the Auto-run set on the floor without disconnecting the hoses from the hydraulic 
system (use a tackle or crane to hold and move the Auto-run set); 

2. Remove the toothed cone ring (Pos.03) and the flange (Pos. 04) by removing the 
bolts (Pos.05); 

3. To remove the toothed cone head: 
- Insert an 3/4” eye-bolt (pos. 06) in each of the two holes existing in the toothed cone 

head; 
- Using a lever, turn the toothed cone head in the clockwise direction (looking toward 

the front of the cone head) until it comes free from the rod. Please note that the 
thread of the cone head is “left thread”; 

4. Use the eye-bolts to lift the toothed cone head. 
 

5.8 Replacing and aligning the toothed cone head and toothed cone ring 
 

If you need to take the toothed cone out of the set for some maintenance, please 
pay attention that it must be mounted back to its correct mounting position. The position of 
each cone’s tooth with each tooth of the toothed ring must result in a perfect circle. 

 
5.9 Mounting the toothed cone head and the toothed cone ring again 

 
1. Fix the toothed cone head (Pos.02) in the rod (Pos.18) by turning it in the counter-

clockwise direction; 
2. Fix the toothed cone ring in the discharge bin (Pos.01): first put the toothed cone 

ring, then put the flange (Pos.04) and then the bolts (Pos.05); 
3. To align the cone with the ring, use the guide (Pos.14). Using the bolts (Pos. 14A), 

turn the toothed cone until you get a perfect circle; 
4. The whole set must be fixed to the machine using the twelve bolts (Pos.19); 

Test the piston course to be sure the cone will keep the minimum clearance of 4 mm 
from the last helicoid. 
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Monthly inspection 
Some simple maintenance attitudes should be taken monthly, but with the machine 

stopped. So, maintenance stops should be programmed. 
Please do monthly: 

- Re-tighten of the bolts that joint the helicoid shaft to the drive shaft. 
- Re-tighten the bolts of the disc at the end of the helicoid shaft. 
- Re-tighten the bolts of the couplings (for expanders driven by speed reducer). 
- Re-tighten the fixation bolts of the mechanical safety device (for expanders driven 

by speed reducer). 
- Clean or change the oil filters. 
-  Check the gap between the helicoids and the liners. This will tell you if they need to 

be replaced or not.  
- Check the conditions of the scraper bolts.  
- Check the conditions of the toothed cone head and ring. 
- Check the conditions of the drive head. 
- Check the hydraulic components. 

 
Working parameters 

According to the history of the working parameters and maintenance of each 
machine, you can program preventive maintenance. The parameters below are for 
reference only, as they may vary from one expander to another and depend on the working 
conditions and on the raw material being processed. 

- Temperature of the drive head: maximum 70ºC; 
- Temperature of the speed reducer: maximum 70ºC; 
- Temperature of the hydraulic unit: maximum 70ºC; 
- Pressure at the hydraulic unit: 200 bar; 
- Lubrication pressure of the drive head: minimum 2 kgf/cm²; 
- Pressure of the steam line: minimum 6 kgf/cm²; 
- Vibration level of the drive head: maximum 5 mm/s; 
- Water pressure in the heat exchanger of the speed reducer and hydraulic unit: 

minimum 3 kgf/cm²; 
- Gap between the helicoids and the liners:  

First of all, the operator must evaluate if the quality of the expanded meat is good or 
not and if there is excessive vibration in the expander. Bad quality of expanded meat and 
excessive vibration indicates that the helicoids and the liners are not good and must be 
replaced. 

After that, the operator should also check the inside gap between the helicoids and 
the liners. The gap limit between the helicoids and the liners must be a radius of 5 mm. That 
means 2.5 mm of wearing for the helicoids and 2.5 mm of wearing for the liners. 
We recommend replacing the helicoids and the liners if this gap is over 5 mm. 
 

- Scraper bolts: Replace the scraper bolts when the wearing is more than 2.5 mm in 
radius. 

 
- Toothed cone head and ring:  

When the toothed conical head and ring are together, they form holes of 10 mm in 
its diameter. Replace them when this diameter is less than 5 mm. 
 
- Drive head: 

The operator should check if there is vibration in the bearings, which should last 
around 5 years in normal conditions of operation and maintenance. 
The oil seals must be replaced when leaks are observed. 
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 SPARE PARTS 
 

6.1 Over View 
 

 

ITEM DESCRIPTION QTY. SUPPLIER 

01 Drive Head  01 M11-514-140 

02 Expander Body  
01 

M11-514.154 

03 Shirt Bolt 01 C-514.008 

04 Shaft with Helicoid 01 M11-514.139. 

05 Body bolts 77 C-217.031 

06 Thermometer Bolt 01 C-217.033 

07 Squeeze-o-matic System 01 M11-514.122 

08 Drive Head Support 01 M11-514.148 

09 Body Support 02 M11-514.149 
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Spare Parts List: 
 

PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 Hex. Bolt W3/8” x 1.1/2” 02 Market 
02 O’RING nº10869 (Ø210X3) 01 Market 
03 Lifting Eye Ø3/4” 01 M11-514.140 
04 Air Filter 1/2” HDA – FAR 4440 01 Market 
05 O’ring Nº12106 (Ø250x3) 01 Market 
06 Hex. Bolt with washer W7/8” x 2.1/2” 09 Market 
07 Drive Head Support 01 M11-514.151 
08 Reteiner Nº 00516-B (Ø110 x 139.5 x 13) 01 Market 
09 Allen Bolt 3/8” x 1” 06 Market 
10 Bearing 29328 E 01 SKF 
11 Helicoidal Spring (Ø10 x 45mm) 06 Market 
12 Bearing 29328 E 01 SKF 
13 Bearing 22228 CC/W33 01 SKF 
14 Reteiner Nº01951 BR (Ø160 x 200 x 12) 02 Market 
15 Allen Bolt 3/8” x 1” 06 Market 
16 Allen Bolt W1/2” x 2” 03 Market 
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PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 Helicoid Nr 1 (Double) 01 M11-514.138 
02 Helicoid Nr 2 (Special) 01 M11-154.107 
03 Helicoid Nr 3 (Triple) 07 M11-154.108 
04 Helicoid Nr 4 04 M11-154.109-R1 
4A Helicoid Nr 1 Squeez-o-matic 01 M11-476.119-R1 
4B Helicoid Nr 2 Squeez-o-matic 01 M11-476.120-R1 
05 Helicoid Nr 5 01 C-217.026.1 
06 Helicoid Support Shaft 01 M11-514.139 
07 Helicoid Disc 01 M11-514.115 

08 Adjusting Ring 01 M11-476.121-08 

09 Adjusting Ring 01 M11-476.121-09 
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PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 Breaker Bolt 77 C-217.33 
02 Breaker Bolt Special 03 M11-476.045 
03 Breaker Bolt Special 03 M11-476.046 
04 Special Thermometer Breaker Bolt 01 C-217.31 
05 Liner Bolt 09 C-514.008 
06 Washer 84 M11-514.013 
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PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 Lock Edge 12 M11-476.038-2 
02 Edge 0,3 153 M11-476.048 
03 Edge 0,4 153 M11-476.049 
04 Edge 0,5 153 M11-476.050 
05 Frame 01 M11-514.117 
06 Knife 153 M11-476.035 
07 Left Adjusting Knife 03 M11-476.036 
08 Right Adjusting Knife 03 M11-476.037 
09 Left and Right Beaters 01 M11-476.034 
10 Left and Right Supports 01 M11-476.044 
11 Locking Edge 06 M11-476.008 
12 Guide Pin 04 M11-476.043 
13 Helicoids 01 Page 45 
14 Hex Head Bolt W3/4” x 3.1/4” with Nut/Washer 12 M11-476.111-14 
15 Hex Head Bolt W3/4” x 3.1/2” with Washer 18 M11-476.111-15 
16 Fillister Head Bolt W 1/2” x 1.1/8” 12 M11-476.111-16 
17 Fillister Head Bolt W 1/2” x 7/8” 12 M11-476.111-17 
18 Fillister Head Bolt W 1/2” x 2.1/4” 18 M11-476.111-18 

19 Adjusting Ring 01 M11-476.121-09 

20 Adjusting Ring 01 M11-476.121-10 
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6.7 Feeding Bin (M11-514.008) 
 

 

PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 Bolt Silo W 3/8” x 1/2” 04 Market 
02 Neoprene Join 297 x 147 x 1/8” 02 Market 
03 Temper Glass Viewer 377 x 187 x 2,66 01 Market 
04 Flange 01 C-217.31 
05 Handle MBM 4631 W 1/4” x 22  01 Merk Back 
06 Neoprene Joint 295 x 160 x 1/8” 01 Market 
07 Cover 01 M11-514.099 
08 Hex Head Bolt W 1/2” x 1.1/2” with Nut/Washer 20 Market 
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PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 
Manometer Ø4” – Scale 0-10 BAR  Vertical Connection 
– ½” BSP 

02 Market 

02 
Pulsation Dampener AM4 Stainless Steel AISI 316 ½” 
BSP   

02 Market 

03 Flange 150 LBS 08 Market 
04 Ball Valve Sarco VMR Ø1” NPT  02 Market 
05 Simple Niple  04 S217-034.001 
06 Double Niple 02 S217-034.002 

07 Simple Steam Input Pipe 02 M11-514.127-R1 

08 Sealing Washer 02 M11-514.162-08 

09 Sealing Washer 12 M11-514.162-09 

10 Adjustment Washer 06 M11-514.163 
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6.2 Auto Run (M11-473.071) 
 

  
  



 

INSTALLATION, OPERATION AND MAINTENANCE MANUAL 

 

+55 14 3302 2544 | tecnal.ind.br | tnl@tecnal.ind.br | obras@tecnal.ind.br 

  

PART DESCRIPTION QTY 
COMPONENT 
REFERENCE 

01 Cone Head and Ring 01 M11-473.052 
02 Discharging Bin 01 M11-473.061 
03 Head of the Piston 01 M11-600.005 
04 Locking Nut 01 M11-600.006 
05 Locking 01 M11-600.007 
06 Flange 01 M11-600.008 
07 Locking Nut 01 M11-600.009 
08 Metallic Scraper 01 M11-600.010 
09 Tightening Washer 01 M11-600.011 
10 Cover for Scraper 01 M11-600.012 
11 Piston 01 M11-600.013 
12 Celeron Bushing 02 M11-600.014 
13 Celeron Guide of the Piston 01 M11-600.032-1 
14 Rod 01 M11-600.017 
15 Housing Guide 01 M11-600.018-1 
16 Liner of the Piston 02 M11-600.019 
17 Adjusting Bushing 01 M11-600.020 
18 Bronze Scraper 01 M11-600.021-1 
19 Thread Rod 04 M11-600.022-1 

20 
*Scraper Ring N° AS-9-53.381 
Ø 70 x Ø 80 x 5.7 (Polyurethane) “Vedabrás” 

01 M11-473.071-20 

21 
*Gasket N° UA-2-19.431 
Ø69.85xØ85.73x12.7 (Polyurethane) “Vedabrás” 

01 M11-473.071-21 

22 *O’Ring N° 13.226 Ø 132 x 3 Buna-N “Vedabrás” 01 M11-473.071-22 
23 *O’Ring N° 12.090 Ø 63,5 x 3 Viton “Vedabrás” 01 M11-473.071-23 
24 *Teflon Gasket (Square) 02 M11-473.071-24 

25 

Metallic Rings “Cofap” 
Nr LC2396 OM346 OM355-6 Ø 128 
02 Lubrication Rings for the Piston 
04 Parallel Rings for the Piston 

01 M11-473.071-25 

26 Hex Head Bolt W 1” x 6” with Nut / Washer 09 M11-473.071-26 
27 Hex Head Bolt W 3/4” x 4” with Washer 01 M11-473.071-27 
28 Fillister Head Bolt W 1/2” x 2.1/2” 08 M11-473.071-28 
29 Fillister Head Bolt W 5/16” x 1” 03 M11-473.071-29 
30 Fillister Head Bolt W 5/16” x 3/4” (Stainless Steel) 03 M11-473.071-30 
31 Hex Head Bolt W 3/8” x 1.1/4” 04 M11-473.071-31 
32 Locking Flange 01 M11-473.060-A 
33 Fillister Head Bolt W 1” x 3.1/2” 02 M11-473.071-33 
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6.3 Dimensional (M11-514.136 
 

 
  



 

INSTALLATION, OPERATION AND MAINTENANCE MANUAL 

 

+55 14 3302 2544 | tecnal.ind.br | tnl@tecnal.ind.br | obras@tecnal.ind.br 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

 
 

Rights: 
 

Elaboration: Miguel Garcia  
 

Reviewer: Luiz Rafael Fambrini,  
 

Mod.: EXP-205 Nº 112/17 SERIES: “B” 
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This manual is a pattern for all kinds of “EXP”. 
Some of the machine’s specifications may not be included in this manual. 

TNL Tecnal reserves the right to change any information without previous warning. 
It is forbidden to do a partial or total copy of this document without authorization. 
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