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Abstract 
Test Item 
The item to be tested was the Mini MineWolf manufactured by MineWolf Systems. 
The Mini MineWolf is a medium remote-controlled demining machine. Both working tools, tiller and 
flail, were tested. 
 
Task Description 

The effectiveness of the Mini MineWolf demining machine against antipersonnel (AP) and antitank 
(AT) mines was determined in accordance with CEN Workshop Agreement (CWA) 15044. A tiller 
and a flail were used as tools for clearing. 

To determine the Mini MineWolf’s effectiveness against antipersonnel (AP) mines, performance 
tests were conducted in cooperation with Defence R&D Canada (DRDC). To this end, 50 simulated 
mines (WORM mines) were cleared at three different depths of burial and in three different 
standardized types of soil. This amounted to 450 simulated mines per working tool. 

The effects of mine detonations on the vehicle when clearing live antitank mines was determined in 
the survivability test. The results help to gain information on the extent of the resulting damage as 
well as on the repair effort. Clearance tests were conducted against DM 11, DM 21, TMA-4, TM-57, 
TM-62 M, TM-62 P3, and PT-MI-BA III live antitank mines. Live antipersonnel mine clearance tests 
were not necessary, since these tests had already been conducted to a sufficient extent in Croatia 
as part of other test series. 

The testing was performed as the German contribution to the ITEP Work Plan 3.2.10 – Test and 
Evaluation of Mechanical Assistance Equipment (MAE) for Demining. 

The tests were conducted on the area of the Bundeswehr Technical Center (WTD) 91 in Meppen, 
Germany, from 27 August to 26 September 2007. Section 310 of the WTD 91, in cooperation with 
Defence Research and Development Canada (DRDC), was responsible for the execution of the 
performance and survivability tests. 

 
Result 

The Mini MineWolf achieved good results in the performance tests and no major damage occurred 
during the clearance runs (survivability tests). Necessary repairs could be performed on site the 
same day.  

The Mini MineWolf demining machine with both attachments is suited for being used for clearing 
antipersonnel and antitank mines. 

One deficiency of the WORM system is the battery mounting. During the tests, the battery was torn 
off the mounting several times. This subsequently resulted in discrepancies concerning the 
evaluation of the WORM mines. A ruggedization of the WORM system’s battery mounting is 
therefore recommended. 
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1 Task description 
The effectiveness of the Mini MineWolf demining machine against antipersonnel (AP) 
and antitank (AT) mines had to be determined in accordance with CEN Workshop 
Agreement (CWA) 15044. A tiller and a flail had to be used as tools for clearing. 

To determine the Mini MineWolf’s effectiveness against antipersonnel (AP) mines 
performance tests had to be conducted in cooperation with Defence R&D Canada 
(DRDC). To this end, 50 simulated mines (Wirelessly Operated Reproduction 
Mine/WORM mine) had to be cleared at three different depths of burial and in three 
different standardized types of soil. This amounted to 450 simulated mines per 
working tool. 

The effect of mine detonations on the vehicle when clearing live antitank mines had 
to be determined in the Survivability Test. The results shall help to gain information 
on the extent of the resulting damage as well as on the repair effort required. 
Clearance tests had to be conducted against DM 11, DM 21, TMA-4, TM-57, TM-62 
M, TM-62 P3, and PT-MI-BA III live antitank mines. Live antipersonnel mine clearing 
tests were not necessary, since these tests have already been conducted to a 
sufficient extent in Croatia. The testing shall be performed as the German 
contribution to the ITEP Workplan 3.2.10 – Test and Evaluation of Mechanical 
Equipment (MAE) for Demining. 

 

2 Summary of results 
The Mini MineWolf demining machine with both attachments is suited for being used 
for clearing AP and live AT mines. 

During clearance tests with simulated mines more mines were activated by the flail 
than by the tiller, whereas the tiller destroyed more mines mechanically.  In nearly all 
tests, all mines were triggered (detonated) or mechanically neutralized. Only in rare 
cases, few damaged or still functional mines remained, so that the clearance 
performance of the Mini MineWolf system may be called very good in terms of 
quantity. 

The use of the flail device for clearing live AT mines caused only minor damage 
which could be repaired with a limited effort or did not necessitate any repairs at all. 

The use of the tiller against live AT mines resulted in condiderably greater damage, 
which can only be repaired with a substantially greater effort than that required when 
using the flail. The repairs, mainly welding work, could be performed on site the same 
day. 
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3 Short description of the test item 
The Mini MineWolf is a remote-controlled demining machine which has been 
especially developed for humanitarian demining operations. It is used for area 
clearing. The Mini MineWolf system consists of a fragment-proof caterpillar and the 
mechanically driven working tool,  Both a flail device and a mine tiller are available. 
The system fits into a 20 foot container and is therefore easy to load and transport. It 
has been designed for the clearance of antipersonnel (AP) and medium antitank (AT) 
mines.  A clearance depth of up to 25 cm in the soil is achieved with both working 
tools. 

 

 

 
Fig. 1: Mini MineWolf with flail in operation / Rear view 
 Remote control / Mini MineWolf with tiller 
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3.1 Technical data (manufacturer’s data) 

o Vehicle dimensions 

  Length:    5561 mm 

  Width:     2292 mm 

  Height:    2220 mm 

  Weight:    8.2 tons 

o Engine power:    176 kW (240 hp) 

o Driving speed:    0 – 4.7 km/h 

o Operating speed:    13 m/min – 25 m/min 

o Fuel capacity:    210 l 

o Fuel consumption during 
normal operation     25 l/h 
 

o Clearance width:    1860 mm 

o Max. clearance depth:   250 mm 

o Clearance capacity:    500 m²/h – 1500 m²/h 

o Vegetation cutting:    max. 150 mm diameter 

o Mode of operation:    Remote control 

o Max. range of remote control:  1000 m 
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4 Schedule and required effort 
 

Test site:  WTD 91 Meppen 

   Area in front of laser firing position 

Area at Bunker 30000 

 

Schedule: 22 – 24 Aug 07 Preparation of simulated mines 
Preparation of test lanes in front of laser firing position 

27 – 31 Aug 07 Performance tests with tiller 

03 – 07 Sep 07 Performance tests with flail 

10 – 26 Sep 07 Clearance tests with live AT mines  

20 Sep 07 Visitors’ day, German Engineer School 

26 Sep 07 Visitors’ day / MineWolf Systems Mechanical 
Workshop 
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5 Detailed description of tests 

5.1 Performance test 

5.1.1 Preparation of test lanes 

Lanes in three standardized soil types are required to conduct the performance tests 
in accordance with CEN Workshop Agreement (CWA) 15044. These soil types are 
topsoil, gravel and sand. As required by the CWA 15044, three lanes per soil type 
were prepared on the terrain in front of the laser firing position. To this end, the soil 
had to be loosened up first and subsequently to be compacted. For gravel and sand, 
the original soil was excavated and then the respective type of soil was filled in. The 
test lanes were 25 meters long and 3 meters wide. 

 

 
Fig. 2: Excavation for gravel test lanes 
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Fig. 3: Loosening up the sandy soil 

 

 
Fig. 4: Completely compacted area (topsoil) 
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5.1.2 Preparation of simulated mines 

A total of 900 WORM simulated mines were used for the performance test, which 
were provided to the WTD 91 by Defence R&D Canada (DRDC). In addition, the 
DRDC lent the hardware and software required for the duration of the tests. A briefing 
into the WORM system was held by Russ Fall, staff member of Defence R& D 
Canada during the first days of the test. To ensure that the WORM mines are 
operational, one CR2032 button cell each was inserted into each mine, respectively, 
and the lid was closed.  Subsequently, data transmission was tested by means of 
USB receiver, notebook, and evaluation software. 

 

 
Fig. 5:  WORM mine / USB receiver and antenna / Notebook with protective case 

 

5.1.3 Performance tests with tiller  

The Mini MineWolf with tiller was subjected to the performance test from 27 to 31 
August 2007. One 3 mm thick fibreboard each was buried in the test lanes at their 
beginning, in their middle, and at their end, respectively. These boards were 
subsequently used to determine the actual clearance depth. Since the milling 
contours of the panels did not differ from each other after the first tests, it was 
decided to use fibreboards not in every test with the tiller. 
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Fig. 6: Fibreboard put into the ground 

 

 
Fig. 7: Sketch of a test lane 

 

50 WORM mines per lane were buried by means of digging tools in specified depths 
(20 cm, 10 cm and flush with the surface). The data transmission of the mine was 
tested again with the mines at their final positions. The data were stored. 

 

10 



 
 

  
 

 
Fig. 8: WORM mines laid flush with the surface 

 

The Mini MineWolf cleared the respective lane. The time required for clearance was 
recorded. Subsequently, the data were evaluated. Then, the fibreboards were 
recovered and all mines collected. The mines were subjected to a visual assessment. 

The tests were documented by  

• video recording from outside 

• photos taken before, during, and after the tests 

• recording of simulated mines data by means of the notebook. 

 

5.1.4 Performance tests with flail  

The performance tests with flail were conducted from 3 to 7 September 2007. The 
test lanes were prepared as described in para 5.1.3.  

The time required for each clearance run of the Mini MineWolf was recorded. 
Subsequently, the mines were subjected to visual assessment and the transmitted 
data were evaluated.  

The tests were documented by  

• video recording from outside 

• photos taken before, during, and after the tests 

• recording of simulated mines data by means of the notebook. 
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5.2 Survivability test 

The clearance tests against live mines were conducted on the area at Bunker 30000 
from 10 to 26 September 2007. The soil used for the tests was compacted sand. The 
tests served to determine the damage to the vehicle caused by a mine detonation 
during the clearance operation. 

 

The tests were documented by  

• video recording from outside 

• high speed video recording from outside 

• photos of the test setup 

• photos of the damage to the working tools. 

 

A total of eighteen clearance tests against live AT mines was conducted.  Fifteen 
tests resulted in the detonation of the mines subjected to clearing and provided 
exploitable measurement results. Clearance tests were conducted against DM 11, 
DM 21, TMA-4, TM-57, TM-62 M, TM-62 P3, and PT-MI-BA III antitank mines.  The 
mines to be cleared were laid either one by one or by twos centrally in front of the 
working tool. After a detonation, the vehicle was stopped immediately and the effects 
were documented.  If required, the tool was repaired prior to the next test run. 
Mechanically destroyed mines were disposed of on site by the AF 110 clearance 
team. 

 

 
Fig. 9: Antitank mines used 
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A visitors’ day for representatives of the Bundeswehr Engineer School was 
conducted on 20 September 2007. In addition, a visitors’ day for representatives of 
international humanitarian demining organizations was conducted on 26 September 
2007. On both visitors’ days, the Mini MineWolf cleared live AT mines with both 
working tools (tiller and flail). 

Survey of the tests conducted: 

 

Test Date Detonation Mine Tool 

1 10 Sep 07 no * DM 21 Flail 

2 10 Sep 07 yes DM 21 Flail 

3 10 Sep 07 yes DM 21 Tiller 

4 11 Sep 07 yes PT-MI-BA III Flail 

5 11 Sep 07 no DM 11 Flail 

6 12 Sep 07 yes 
DM 11 and 

TM-57 
Flail 

7 12 Sep 07 yes TM-57 Tiller 

8 13 Sep 07 no DM 11 Tiller 

9 13 Sep 07 yes TM-62 P3 Flail 

10 19 Sep 07 yes TM-57 Flail 

11 19 Sep 07 yes PT-MI-BA III Tiller 

12 19 Sep 07 yes TMA-4 Tiller 

13 20 Sep 07 yes TM-62 P3 Tiller 

14 20 Sep 07 yes TMA-4 Flail 

15 20 Sep 07 yes TM-62 M Flail 

16 26 Sep 07 yes TM-57 Tiller 

17 26 Sep 07 yes 
TM-62 P3 and 

PT-MI-BA III 
Flail 

18 26 Sep 07 yes 
DM 21 and 

TMA-4 
Tiller 

* Fuze arming time had not expired. 
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6 Determination of results and assessment 

6.1 Ergonomic analysis of the remote control 

The ergonomic analysis of the Mini MineWolf remote control was conducted by WTD 
91 Section 450. According to this analysis, the operator console is easy and simple to 
operate.  Its layout is clear, and safety-critical switching functions are protected by a 
double fuse.  

A separate subtask report has been prepared on the ergonomic analysis of the 
remote control, which contains the details of the summary presented in this 
document. 

 

6.2 Performance test – Clearance of simulated mines 

6.2.1 Test 1.1 – Tiller in topsoil/depth of burial 0 cm 

The test was conducted on 27 August 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. Then, the Mini MineWolf cleared the 25 m long test lane within 2:20 
minutes. From this follows that the operating speed was 10.7 m/min. The clearance 
depth had been set to 20 cm.  An average clearance depth of 22 cm was measured. 

Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live 

50 0 cm 9 * / 19 ** 22   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 
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Fig. 10: Fibreboards after test 1.1 

 

6.2.2 Test 1.2 – Tiller in topsoil/depth of burial 10 cm 

The test was conducted on 27 August 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. The lane was cleared in 2:00 minutes. From this follows that the operating 
speed was 12.5 m/min. The clearance depth had been set to 20 cm. 

Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 10 cm 22 * / 18 ** 9 1 ***  

* Result via data transmission 
** Visual assessment 
*** The battery had come off its mounting, therefore, the firing chain was interrupted. After the battery 
had been fixed in its mounting again, the mine was functional.  

The clearance rate achieved was 98 percent. 
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Fig. 11: WORM mine prior to test 1.2 

 

6.2.3 Test 1.3 – Tiller in topsoil/depth of burial 20 cm 

The test was conducted on 28 August 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. Then, the Mini MineWolf cleared the 25 m long test lane within 2:50 
minutes. From this follows that the operating speed was 8.8 m/min. The clearance 
depth had been set to 25 cm.  This was equal to the measured clearance depth. Due 
to technical problems, there was no data transmission during this test. 
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Fig. 12: Mini MineWolf with tiller in operation 

 

Result: 

 

Test result Number 
of 

targets 
Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 20 cm 31 ** 19   
** Visual assessment 

The clearance rate achieved was 100 percent. 

 

Total result: 

In topsoil, the Mini MineWolf with tiller achieved an average speed of 640 m/h and a 
clearance rate of 99.3 percent. 

6.2.4 Test 2.1 – Tiller in gravel/depth of burial 20 cm 

The test was conducted on 28 August 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. The lane was cleared in 2:30 minutes. From this follows that the operating 
speed was 10.0 m/min. The clearance depth had been set to 25 cm. 
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Result: 

 

Test result Number 
of 

targets<

0}

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 20 cm 38 * / 9 ** 3   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 

 

 
Fig. 13: WORM mine after test 2.1 

 

6.2.5 Test 2.2 – Tiller in gravel/depth of burial 10 cm 

The test was conducted on 29 August 07. 

All WORM mines were tested prior to the beginning of the test. The Mini MineWolf 
cleared the 25 m long test lane within 2:06 minutes, from which follows that the 
operating speed was 12.5 m/min. The clearance depth had been set to 20 cm. 
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Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 10 cm 29 * / 13 ** 6 1 ***  

* Result via data transmission 
** Visual assessment 
*** The battery had come off its mounting, therefore, the firing chain was interrupted. After the battery 
had been fixed in its mounting again, the mine was functional.  

Thus, 98 percent of the test mines were successfully cleared. 

 
Fig. 14: Test lane after clearing 
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6.2.6 Test 2.3 – Tiller in gravel/depth of burial 0 cm 

The test was conducted on 29 August 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. The lane was cleared in 2:05 minutes. From this follows that the operating 
speed was 12.5 m/min. The clearance depth had been set to 20 cm. 

Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 0 cm 23 * / 20 ** 7   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 

 

Total result: 

In gravel, the Mini MineWolf with tiller thus achieved a clearance rate of 99.3 percent 
at an average speed of 700 m/h. 

 

6.2.7 Test 3.1 – Tiller in sand/depth of burial 10 cm 

The test was conducted on 29 August 07. 

All WORM mines were tested prior to the beginning of the test. The Mini MineWolf 
cleared the 25 m long test lane within 1:54 minutes, from which follows that the 
operating speed was 13.2 m/min. The clearance depth had been set to 20 cm. 
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Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 10 cm 25 * / 13 ** 10 2 ***  

* Result via data transmission 
** Visual assessment 
*** The battery had come off its mounting, therefore, the firing chain was interrupted. After the battery 
had been fixed in its mounting again, the mine was functional.  

Thus, 96 percent of the test mines were successfully cleared. 

 

6.2.8 Test 3.2 – Tiller in sand/depth of burial 0 cm 

The test was conducted on 30 August 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. Then, the Mini MineWolf cleared the 25 m long test lane within 1:57 
minutes, from which follows that the operating speed was 12.8 m/min. The clearance 
depth had been set to 20 cm.  

Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 0 cm 13 * / 22 ** 12 3 ***  

* Result via data transmission 
** Visual assessment 
*** The battery had come off its mounting, therefore, the firing chain was interrupted. After the battery 
had been fixed in its mounting again, the mine was functional.  

The clearance rate achieved was 94 percent. 
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Fig. 15: Mini MineWolf in operation 

 

6.2.9 Test 3.3 – Tiller in sand/depth of burial 20 cm 

The test was conducted on 30 August 07. 

All WORM mines were tested prior to the beginning of the test. The Mini MineWolf 
cleared the 25 m long test lane within 2:00 minutes, from which follows that the 
operating speed was 12.5 m/min. The clearance depth had been set to 25 cm. An 
actual clearance depth of 27 cm was detemined. 

Result: 

 

Test result Number 
of 

targets Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 20 cm 26 * / 13 ** 10 1 ***  

* Result via data transmission 
** Visual assessment 
*** The battery had come off its mounting, therefore, the firing chain was interrupted. After the battery 
had been fixed in its mounting again, the mine was functional.  

Thus, 98 percent of the test mines were successfully cleared. 
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Fig. 16: WORM mines after test 3.3 

 

Total result: 

In sand, the Mini MineWolf with tiller achieved an average speed of 770 m/h and a 
clearance rate of 96 percent. 

 

6.2.10 Test 4.1 – Flail in topsoil/depth of burial 0 cm 

The test was conducted on 3 September 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. Then, the Mini MineWolf cleared the 25 m long test lane within 02:40 
minutes, from which follows that the operating speed was 9.4 m/min. The clearance 
depth had been set to 20 cm.  The average clearance depth measured was 23 cm. 
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Fig. 17: Mini MineWolf with flail at the end of the test lane 

 

Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 0 cm 26 * / 6 ** 17   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 

 

6.2.11 Test 4.2 – Flail in topsoil/depth of burial 10 cm 

The test was conducted on 3 September 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. The lane was cleared within 2:47 minutes. From this follows that the 
operating speed was 9.0 m/min. The clearance depth had been set to 20 cm. The 
average clearance depth measured was 23 cm. 
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Fig. 18: Fibreboards after test 4.2 

 

Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 10 cm 44 * / 5 ** 1   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 

 

6.2.12 Test 4.3 – Flail in topsoil/depth of burial 20 cm 

The test was conducted on 4 September 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. Then, the Mini MineWolf cleared the 25 m long test lane within 03:16 
minutes. From this follows that the operating speed was 7.7 m/min. The clearance 
depth had been set to 25 cm.  The average clearance depth measured was 28 cm. 
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Result: 

 

Test result Number 
of 

targets 
 

Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 20 cm 41 * / 6 ** 2  1 

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 98 percent. 

 

Total result: 

In topsoil, the Mini MineWolf with flail achieved a clearance rate of 99.3 percent at an 
average speed of 514 m/h. 

 

6.2.13 Test 5.1 – Flail in gravel/depth of burial 20 cm 

The test was conducted on 4 September 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. The lane was cleared within 3:33 minutes. From this follows that the 
operating speed was 7.0 m/min. The clearance depth had been set to 25 cm. The 
average clearance depth measured was 22 cm. 
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Fig. 19: Preparation of holes / Mine before burial 

 

Result: 

 

Test result Number 
of 

targets Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 20 cm 47 * / 2 ** 1   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 
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Fig. 20: Fibreboard not yet recovered after test 5.1 

 

6.2.14 Test 5.2 – Flail in gravel/depth of burial 0 cm 

The test was conducted on 4 September 07. 

All WORM mines were tested prior to the beginning of the test. The Mini MineWolf 
cleared the 25 m long test lane within 2:20 minutes, from which follows that the 
operating speed was 10.7 m/min. The clearance depth had been set to 20 cm.  

Result: 

 

Test result Number 
of 

targets 
Depth of 
burial 

Triggered 
(Detonated) 

Mechanically 
neutralized 

Live damaged Live  

50 0 cm 26 * / 4 ** 20   

* Result via data transmission 
** Visual assessment 

Thus, 100 percent of the test mines were successfully cleared. 

 

6.2.15 Test 5.3 – Flail in gravel/depth of burial 10 cm 

The test was conducted on 5 September 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. The lane was cleared within 2:18 minutes. From this follows that the 
operating speed was 10.9 m/min. The clearance depth had been set to 20 cm. 
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Result: 

 

Test result Number 
of 

targets Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 10 cm 45 * / 3 ** 1 1 ***  

* Result via data transmission 
** Visual assessment 
*** The battery had come off its mounting, therefore, the firing chain was interrupted. After the battery 
had been fixed in its mounting again, the mine was functional.  

The clearance rate achieved was 98 percent. 

 

Total result: 

In gravel, the Mini MineWolf with flail thus achieved a clearance rate of 99.3 percent 
at an average speed of 572 m/h. 

 

6.2.16 Test 6.1 – Flail in sand/depth of burial 10 cm 

The test was conducted on 5 September 07. 

All WORM mines were tested prior to the beginning of the test. The Mini MineWolf 
cleared the 25 m long test lane within 2:01 minutes, from which follows that the 
operating speed was 12.4 m/min. The clearance depth had been set to 20 cm. The 
average depth of clearance measured was 25 cm. 

Result: 

 

Test result Number 
of 

targets Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 10 cm 47 * 3   

* Result via data transmission 

Thus, 100 percent of the test mines were successfully cleared. 
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6.2.17 Test 6.2 – Flail in sand/depth of burial 0 cm 

The test was conducted on 5 September 07. 

All 50 WORM mines were tested for correct data transmission prior to the beginning 
of the test. Then, the Mini MineWolf cleared the 25 m long test lane within 1:45 
minutes. From this follows that the operating speed was 14.3 m/min. The clearance 
depth had been set to 20 cm. 

Result: 

 

Test result Number 
of 

targets Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 0 cm 21 * / 9 ** 20   

* Result via data transmission 
** Visual assessment 

The clearance rate achieved was 100 percent. 

 

 
Fig. 21: Test lane before and after clearing  

30 



 
 

  
 

6.2.18 Test 6.3 – Flail in sand/depth of burial 20 cm 

The test was conducted on 6 August 07. 

All WORM mines were tested prior to the beginning of the test. The Mini MineWolf 
cleared the 25 m long test lane within 2:20 minutes, from which follows that the 
operating speed was 10.7 m/min. The clearance depth had been set to 25 cm. The 
average clearance depth was 26 cm. 

Result: 

 

Test result Number 
of 

targets Depth of 
burial 

Triggered 
(Detonated) 

 

Mechanically 
neutralized 

Live damaged Live  

50 20 cm 44 * / 4 ** 2   

* Result via data transmission 
** Visual assessment 

Thus, 100 percent of the test mines were successfully cleared. 

 
Fig. 22: Mini MineWolf with flail during test 6.3 

 

Total result: 

In sand, the Mini MineWolf with flail achieved a clearance rate of 100 percent at an 
average speed of 748 m/h. 
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Summary: 

The total Mini MineWolf clearance rate resulting from the performance tests was 
≈ 99 %. At a clearance width of 1860 mm the Mini MineWolf worked at an operating 
speed between 781 m²/h and 1595 m²/h. 

According to the results of the performance tests, the tiller triggered less mines than 
the flail. The tiller, however, mechanically neutralized more mines. With the flail, 
deeply buried simulated mines were triggered more often than mines laid flush with 
the surface. 
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6.3 Survivability test – Clearance runs against live antitank mines 

6.3.1 Test with flail against DM 21 antitank mine (test 1) 

The test was conducted on 10 September 07 at 11:53 hrs. 

The AT mine was passed over without any reaction.  The vehicle was stopped.  After 
a safe waiting period of 15 minutes the vehicle was driven back. The mine was visible 
and had to be destroyed by the WTD 91 clearance team. The fuse arming time had 
not expired. The test could not be exploited.   

6.3.2 Test with flail against DM 21 antitank mine (test 2) 

The test was conducted on 10 September 07 at 13:46 hrs. 

The DM 21 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

 

Damage: 

The rubber mats had been torn off. One flail chain with hammer had been torn off. A 
cover lock (access to driving shaft) was deformed, the cover stood open. 

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  

 

 
Fig. 23: Torn-off flail chain  
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Fig. 24: Torn-off rubber mat 

 

Repair effort:  

Within one hour, 2 - 4 men installed the rubber mat and a new flail chain . The cover 
lock was straightened.  

 

Thus, the clearing result was still good.   

 

6.3.3 Test with tiller against DM 21 antitank mine (test 3) 

The test was conducted on 10 September 07 at 15:06 hrs. 

The DM 21 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 
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Fig. 25: Mine detonation during test 3 

 

Damage: 

The rubber mats had been torn off. Four chisels had been torn off. Several tubes 
were deformed, one tube had been torn off. One guard plate was dented. The 
hydraulic system was damaged. A driving shaft seal ring was damaged. Three bolts 
of the working shaft bracket had been torn off.   

Clearing could not be continued with this damage.  

Repair effort:  

The deformed tubes were cut out and new tube sections welded on. New chisel 
mounts were welded on. The seal ring and the damaged hydraulic line were 
replaced. The dented sheet metal section was flame-cut out of the guard plate and a 
new sheet metal section was welded on. The torn-off bolts were replaced. The total 
time required for the repair was 7 hours. 

Therefore, the clearing run had been successful. But clearing could not be continued 
without repair or change of the complete tiller rotor. With the change of the tiller rotor 
an expenditure of time of approximately 3 hours would develop. 
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Fig. 26: Damage to the tiller after test 3.  

  

6.3.4 Test with flail against PT-MI-BA III antitank mine (test 4) 

The test was conducted on 11 September 07 at 11:56 hrs. 

The PT-MI-BA III antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

 
Fig. 27: Effect of mine detonation from test 4 
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Damage: 

One rubber mat had been torn off. One flail chain with hammer had been torn off. 
The chain was found approximately 84 m laterally behind the vehicle. Two hammers 
had been torn off.  

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  

 

Repair effort:  

Within one hour, 2 - 4 men installed the rubber mat and a new flail chain. Two new 
hammers were welded on. 

 

Thus, the clearing result was very good.   

 

6.3.5 Test with flail against DM 11 antitank mines (test 5) 

The test was conducted on 11 September 07 at 14:46 hrs. 

The AT mine was mechanically destroyed, but not properly cleared. The vehicle was 
driven back.   

The fragments of the main charge were scattered in the ground and on the surface. 
The mine fuze lay destroyed on top of the soft soil. 

The mine fragments and the fuze had to be destroyed. 

Thus, the clearing result was still good.  

 
Fig. 28: Mine fragments and fuze after test 5 
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6.3.6 Test with flail against DM 11 and TM-57 antitank mines (test 6) 

The test was conducted on 12 September 07 at 11:22 hrs. 

The DM 11 and TM-57 antitank mines (placed one on top of the other) detonated on 
site upon contact with the demining machine’s working tool. The vehicle was stopped 
immediately.  

The working tool was hit centrally. 

 

Damage: 
Two hammers had been torn off. One chain mount was bent.  
Two pieces of sheet metal had been torn out of the upper edge of the protective 
shield. 
The locks of both covers (access to driving shaft) were deformed, the covers stood 
open. One screw had been torn off from the left side paneling (belt drive). The vehicle 
was slightly offset to the right.   

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  

 

Repair effort:  

Within one hour, one chain mount was straightened by 2 - 4 men. Two new hammers 
were welded on. The belt drive was inspected and a new screw installed. New cover 
locks were welded on. 

 

Thus, the clearing result was still good.   

 
Fig. 29: Effect of mine detonation from test 6 
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Fig. 30: Bent chain mount 

 

6.3.7 Test with tiller against TM-57 antitank mine (test 7) 

The test was conducted on 12 September 07 at 14:14 hrs. 

The TM-57 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

Damage: 
Two chisels had been torn out. 
Two screws had been torn off from the left side paneling (belt drive). The locks of 
both covers (access to driving shaft) were deformed, the covers stood open.  One 
bolt of the working shaft bracket had been torn off.   

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  

 

Repair effort:  

Within one hour, two new chisels were installed by 2 - 4 men . The belt drive was 
inspected and two new screws installed. New cover locks were welded on. One bolt 
was replaced. 

 

Thus, the clearing result was still good.   
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Fig. 31: Open cover with deformed lock 

 

6.3.8 Test with tiller against DM 11 antitank mine (test 8) 

The test was conducted on 13 September 07 at 11:14 hrs. 

The AT mine was mechanically destroyed.  The vehicle was driven back.  The mine 
and fuze fragments were collected by the WTD 91 clearance team. The fuze 
fragments were destroyed on site. Clearing could be continued.  

Thus, the clearing result was still good.  

 

6.3.9 Test with flail against TM-62 P3 antitank mine (test 9) 

The test was conducted on 13 September 07 at 13:56 hrs. 

The TM-62 P3 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

 

Damage: 

One hammer had been torn off. A flail chain with hammer had been torn off. A chain 
mount was bent. The protective shield had been pierced by two penetration holes. 
One screw had been torn off from the left side paneling (belt drive) and the lower 
sheet metal plate was deformed. The tool shaft was offset to the right by 1 cm. The 
right-hand side of the tool was hanging low.  

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  
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Fig. 32: Penetration hole in protective shield after test 9. 

 

 
Fig. 33: Left side paneling with torn-off screw 

 

41 



 
 

  
 

Repair effort:  

Within one hour, one chain mount was straightened by 2 - 4 men . A new hammer 
was welded on. A new flail chain was mounted. The belt drive was inspected and a 
new screw installed.  

 

Thus, the clearing result was still good.   

 

6.3.10 Test with flail against TM-57 antitank mine (test 10) 

The test was conducted on 19 September 07 at 10:37 hrs. 

The TM-57 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

 

Damage: 

Two hammers had been torn off. A flail chain with hammer had been torn off. One 
chain mount was bent. The protective cover was pierced by a small penetration hole 
and had a notch at the upper edge. The tool shaft was offset to the right by 3 cm The 
tool shaft bearing was damaged. The bearing had to be replaced. 

Clearing could not be continued with this damage. 

 

Repair effort:  

Within 2.5 hours, the damaged bearing was replaced . A flail chain was replaced and 
two hammers were welded on. The bent chain mount was straightened.  

 

Therefore, the clearing run had been successful, but continuing clearing would only 
be possible after a repair. 
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Fig. 34: Laid mine and Mini MineWolf prior to test 10 

 

6.3.11 Test with tiller against PT-MI-BA III antitank mine (test 11) 

The test was conducted on 19 September 07 at 12:16 hrs. 

The PT-MI-BA III antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

 

Damage/Repair effort: 

Several chisels had come off.  Three chisel mounts had been torn off. The covers 
(access to driving shaft) were slightly deformed. A repair weld seam at the tube was 
cracked, incipient cracks had formed at an opposite weld seam. The adjacent tube 
was considerably deformed, the other tubes were slightly bent upwards.  

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  Within 1.5 hours, three chisel mounts were welded on by 2 - 4 men . 
The tubes were straightened and welded again. The covers were straightened.  

 

Thus, the clearing result was still good.  
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Fig. 35: Deformed tubes and cracked weld seam 

 

 
Fig. 36: Cracked weld seam 

 

6.3.12 Test with tiller against TMA-4 antitank mine (test 12) 

The test was conducted on 19 September 07 at 14:55 hrs. 

The TMA-4 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 
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Damage: 

Two chisels had been torn out. One chisel mount was bent.  

It would have been possible to continue clearing with this damage. 

 

Repair effort:  

Two new chisels were installed and one mount was straightened within 25 minutes. 

 

Thus, the clearing result was very good.  

 

 
Fig. 37: Missing chisels after test 12 

 

6.3.13 Test with tiller against TM-62 P3 antitank mine (test 13) 

The test was conducted on 20 September 07 at 10:58 hrs. 

The TM-62 P3 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 
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Damage: 

Five chisels had been torn out. Weld seams at a chisel mount and a tube were 
cracked.  One bolt had been torn off on the left side of the working shaft bracket. On 
the right side, a screw of a cover had been torn off. Clearing could be continued with 
this damage. 

It would have been possible to continue clearing. 

 

Repair effort:  

Within 30 minutes, new chisels were installed and the damaged weld seams were 
rewelded. The bolt of the working shaft bracket and a screw were replaced.   

 

Thus, the clearing result was still good.  

 
Fig. 38: Missing bolt / Sheared-off part of bolt  

 

6.3.14 Test with flail against TMA-4 antitank mine (test 14) 

The test was conducted on 20 September 07 at 13:24 hrs. 

The TMA-4 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

Damage: 

None. 

 

Thus, the clearing result was very good.  
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6.3.15 Test with flail against TM-62 M antitank mine (test 15) 

The test was conducted on 20 September 07 at 14:05 hrs. 

The TM-62 M antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 

 

Damage: 

One hammer had been torn off. One flail chain with hammer had been torn off. One 
chain mount was bent. Several impacts could be seen on the protective shield. The 
seal ring of the main driving shaft was damaged. It would have been possible to 
continue clearing with this damage.  

 

Repair effort:  

Within one hour, 2 - 4 men installed a new chain, welded on a new hammer and 
straightened a chain mount. 

 

Thus, the clearing result was good.  

 
Fig. 39: Impacts in the protective shield / Torn-off chain with hammer 

6.3.16 Test with tiller against TM-57 antitank mine (test 16) 

The test was conducted on 26 September 07 at 10:30 hrs. 

The TM-57 antitank mine detonated on site upon contact with the demining 
machine’s working tool. The vehicle was stopped immediately.  

The working tool was hit centrally. 
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Damage: 

Three chisels had been torn out. Two chisels had been torn off with mounts. One 
weld seam at a chisel mount bracing was cracked. Two screws had been torn off at 
the right side paneling (belt drive).  At the left side paneling (belt drive), one screw 
had been torn off. 

Although it would have been possible to continue clearing, it was decided to repair 
the damage.  

 

Repair effort:  

Within 30 minutes, 2 – 4 men installed three new chisels, welded on two new chisels 
mounts, and rewelded the cracked weld seam.  

 

Thus, the clearing result was still good.   

 

 
Fig. 40: Missing chisel / Torn-off chisel mounts 

6.3.17 Test with flail against TM-62 P3 and PT-MI-BA III antitank mines (test 17) 

The test was conducted on 26 September 07 at 12:05 hrs. 

The TM-62 P3 und PT-MI-BA III antitank mines (placed one on top of the other) 
detonated on site upon contact with the demining machine’s working tool. The 
vehicle was stopped immediately.  

The working tool was hit centrally. 
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Fig. 41: Mine detonation during test 17 

 

Damage/Repair effort: 

One hammer had been torn off. One flail chain with hammer had been torn off. One 
chain mount was bent. Three screws had been torn off from the left side paneling 
(belt drive). The tool shaft had been displaced to the right by 3.5 cm. The lock of the 
engine covers (vehicle rear) was destroyed. Two screws of the rubber mat mounting 
rails had been torn off. 

Since the clearance tests with flail were finished, no repair was conducted. 

 

Thus, the clearing result was still good.  

 
Fig. 42: Fragment of a torn-off hammer 
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Fig. 43: Displaced tool shaft 

6.3.18 Test with tiller against TMA-4 and DM 21 antitank mines (test 18) 

The test was conducted on 26 September 07 at 14:04 hrs. 

The TMA-4 and DM 21 antitank mines (placed one on top of the other) detonated on 
site upon contact with the demining machine’s working tool. The vehicle was stopped 
immediately.  

The working tool was hit centrally. 

 

Damage/Repair effort: 
Four chisels had been torn out. One chisel mount was bent. One tube section that 
had been welded on after preceding tests had been torn out. The screws of the locks 
of both covers (access to driving shaft) had been sheared off, the covers stood open.  
It would have been possible to continue clearing. 

Since this was the last test, no repair was conducted. The vehicle was prepared for 
the transport. 

 

Thus, the clearing result was still good.  
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Fig. 44: Effect of mine detonation from test 18 

 

 

 
Fig. 45: Deformed chisel mount without chisel after test 18 
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7 Foundations for evaluation 
The following documents were used for the preparation and the subsequent 
evaluation of the tests: 

 

CWA1 15044:2004 – Test and evaluation of demining machines. 

 
1 CEN² Workshop Agreement 

² Comité Européen de Normalisation 
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