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Please read this operating manual carefully. Correct assembly and handling of the fool will save you sef-up time and allow you to achieve optimal results.

Knurling profile

Forming production

Knuriing profile Milling production

TOOL SETTING

Produce a chamfer (30°—45°) on the workpiece with a minimum width comesponding o half of the pitch of
the knurling wheel on the sfart of the workpiece. The concentricity of the workpiece must be max.0.03 mm.

Note:

Rotation of the threaded bush CW - Setting of the profile depth

Rotation of the threaded bush CCW - Produces a reducfion of the profile depth

2.Tool setting

The following points must be observed for opfimal adjustment and use of the fool.

Knurling jow assembly

Fig. 2: Jaw installation

Various jows are pre-assembled depending on the fool type. Conversion between the milling machining process (291 series), forming (191 series) and forming
up fo ashoulder (192 series) can fake place by using different jow sefs.These variants are shown in Figure 3.

Removal:

If the jow sets must be replaced, first remove the stop screw completely (Fig. 1, Pos. 9) and loosen the three threaded pins (Fig. 3,Pos. 11).Then tum the threaded
bush (Fig. 1+ 3, Pos. 1) counterclockwise (CCW) until the knurling jows (Fig. 1+ 3, Pos.4) can be removed individually from the guide slot.

Installation:

Vertical positioning of the fool is recommended for easier installation (pull knurling jows upward, Fig. 3). Now slide the jaws (Fig. 1 + 3, Pos. 4) info the guide slofs
until the front edge of the jaw is flush with the surface of the recess facing inward (Fig.2).Then, fum the threaded bush clockwise (CW) unil the guide slot of the

splined bush (Fig.2 + 3, Pos. 14) engages in the jaws and pulls them fogether evenly. Screw in the stop screw aggin (Fig. 1,Pos.9).

Note:With use of jaw set 291, a knurling wheel with a different spiral direction must be installed in the jaw with the negafive clomping surfoce. (Bxample: 1x BL15°

&2xBR15°0r 1xBR15° & 2xBL15°), (cfToble 2, RGE 30°/45°)

3. Centring of the tool
1. Clamp the tool holder in the machine

2. Unscrew the fastening screw (Fig. 1, Pos.9) and threaded pins (Fig. 1, Pos.8; Fig.3,Pos. 11)

3. Unscrew the threaded bush (Fig. 1, Pos. 1; Fig.3, Pos. ) and move over the workpiece in the Z-direcfion
4. Close the threaded bush unil the knurled wheels are in contact with the diameter of the workpiece

5. Ifall knurling wheels rofate with the workpiece, the fool is centred

6. Tighten the threaded (Fig. 1, Pos. 8) pins evenly

7. Openthe jaws one scale mark wide with the threaded bush and move out of the component:

Fig. 4: Centring of the ool (front view)

191 series

Jaw set
291 series

Fig. 3: General view + jow variants

4. Setting the profile depth

Setting of the profile depths fakes place affer the centring of the foolholder. This depends on the knurling process, pitch, profile and material displocement o be carried out.
Forthis purpose, loosen the fastening screw (Fig. 1, Pos.9) and threaded pins (Fig. 1, Pos.8) and fum the threaded bush (Fig. 1 + 3, Pos. T) clockwise.
Note: One scale mark comesponds to 0.05 mm, referring fo the diameter

Form knurling:
Setting = material displocement — pitch

Example: Profile A/ pitch 1.0 mm / workpiece @15/ free-cutiing steel moterial

Setfing=1.0mm-04mm=0.6mm

Seftingonscale =

Setting

_ 06mm

Tscdlemark  0.05mm

= 12scale marks

Jaw set
192 series
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Table 2: Manufacturing process
Fig. 1: Series 191 exploded drawing
1. General information Knurling wheel assembly

Forming (jaw set 191)

Loosen the threaded pin (Fig. 1 + 3, Pos.6) and remove the axle pin

(Fig.1 + 3, Pos.5).Change the knuriing wheel (Fig.3, Pos. 12) and fix it with
the axle pin in the groove.

Note:Align the clamping surface of the axle pin so that it s tensioned after
the tightening of the front threaded pin.

Forming up to a shoulder (jaw set 192):

Completely loosen the bearing screw (Fig. 3, Pos. 5) and remove the knurling
wheels (Fig. 3, Pos. 12). Fit new knuriing wheels on the bearing bush (Fig.3,
Pos. 6) and fix with the bearing screw (cf. Figure 3).

Cutting (jow set 291):

Completely loosen theTorx screw (Fig. 3, Pos.5) and remove it with the knurling
wheel (Fig.3,Pos. 12) and the bearing bush (Fig. 3, Pos.6).Then fita new
knurling wheel on the bearing bush and tighten screw it together with the

jow (Fig. 3, Pos. 4) with the torx screw (cf. Figure 3).

Cutknurling:

Sefting comesponds fo the half pitch (5)

Example:Profile A/ pitch 1.0 mm/workpiece & 15/ free-cutfing steel material

Seffing=1.0mm/2=05mm

Sefiing - ‘% ~05mm
Setfing ~ 05mm

- = 10scale marks
Tscalemark  0.05mm

Seffingonscale =

Then, firmly fighten the fostening screw (Fig. 1, Pos. 9) and threaded pins (Fig. 2, Pos. 8) for fixing the diameter (observe torque table, chapter 6).
Note:In order fo compensate for point 3, chapter 7 and possible thread play, adjust one additional scale mark.

5. Feed rate in Z direction

The correct profile depth has been reached when the profile is knurled

90°
P4 After adjusting the working area and fixing the ool, the tool can be moved ) . i N
o) overth ejoonn1g 5 mngmn ez direr;hgon(ﬁ 5 completely (Fig. 6, ref. 1). If the profile is not formed (Fig. 6, ref. 2), adjust the
= ponent 9.9) ) threaded bush an additional scale mark and run the workpiece through again.
< The feed rate according fo chapter 8 must be observed during the process. - . - : .
O . o : : : ® Running into the workpiece againis possible, because the knurling wheels k
Ifthe desired length of the knurling is reached, disengage in the opposite ! i L
E 7.direclion catchinthe existing profile. 1 r'
| o h —
< o
Note: Depending on the profile and pitch which are used, the feed rate == g /
in the opposite Z-direction can be 0.5 mm o Tmm higher than durin
the knuring. 9 9 < @ Formed profile @ Unformed profile
Fig. 5: Feed inZ direction Fig. 6: Different profile pattem
6. Manufacturer's recommendation 8. Guidelines for cutting speed and feed rates 9. Material displacement
Rgplaoefhebeonng.bush(F|g.3,_Pos‘6,1 91 sepes),knurimgwheel Designation Torque Pos. no. f mmAl) Pitch [mm] 05 06 07 08 10 12 15
(Fig. 3, Pos. 12), bearing screw (Fig. 3, Pos. 5; 192 series) and forx screw . Wokgiege | fauing | Velmmi] L Al —-
(Fig. 3,Pos. 5,291 series) and axe pin (Fig. 3, Pos. 5) affer a reasonable M3 cylinder head screw 3.5Nm Fig.1,Pos. 7 Mateiol TG yaw[hr:revl] Pitch [mm] Material °’[rﬁ':|°° Enlorgement of workpiece diamefer in mm
number of cycles, no later than upon appecrance of significant wear or M3 threaded pin 1.5Nm Fig. 1, Pos. 13 fon o 05 o s |20 TS ot o ot ot oo oo ot oo T 570
deviating process parameters. M4 set screw 3.5Nm Fig.1, Pos. 8; Pos. 11; Fig. 1, Pos. T1 Feeauing | <10 1015 | 20 | 50 | 004 | 008 | 014 | 009 | 006 | 005 % 008 | 015 | 023 | 024 | 028 | 035 | 044 | 053 | 062 | 070 | 098
) . sl 10-40 B/20 | 25 | 5 | 005 | 00 | 020 | 0138 | 010 | 007 5 010 | 015 | 020 | 025 | 028 [030 [ 042 |04l | - | - | -
Note: ) ) ) ) M4 Allen screw 3.5Nm Fig. 1, Pos.9 40-10 | 20/25 | 30 | e | 005 | 00 | 025 | a8 | 022 | o8 Sofess 5 010 | 075 | 019 | 025 | 030 | 034 | 045 0_; 00| - | -
—Alwgysmsmllknumngvmeelsv\mhMesqmepnch M4 torx screw 3.6Nm Fig. 3, Pos. 5 100-250 20/25 30 | 60 | 005 | 010 |03 | 02|03 | 00 2% 010 | 014 | 020 | 026 | 031 | 033 | 043 | 050 | 062 | - | -
~Amaerial displacement o min.0.03 mim and mox 0. Tmm con arse Table 3: Torque specficafions suws | 0 | ons | % | @ | oo | am | on | om | oo | oo o | ot | ow | o0 | 026 | 0 | aze | 035 | 0 | ot | 058 [0
during the cutting e teel 1040 | 1520 | 20 | 80 | 005 | 00 | o7 | on | 009 | 006 % 010 | 015 | 020 | 025 | 028 | 030 | 036 | 043 | 046 | 050 | 083
15400-‘;; gg g 2 g-g g-lg ggl glg gl? gg; Auminium 5 009 | 015 | 019 | 023 028 [ 030 | 041 |00 | - | - | -
. - . 1 A I 15 010 | 015 | 019 | 026 | 029 033 | 045 | 051 | 057 | 065 | -
7.Troub|eshoohng >2%0 102;5 g ?2 g-gi g-(‘]g gﬂg g:}z g:}i gg‘; % 009 | 015 | 019 | 026 | 029 | 032 | 045 | 052 | 059 | 065 | 075
Problem: Reason /Cause: Solution: bos - | w20 | 40 | & |oos | oo [0z | or | on | oo Table 7:Knurling profile acc. to DINS2: RAA
. . . w0-100 | 20/ | 45 | 90 | 005 | 010 | 026 | 019 | 013 | 008
100-250 | 20/25 | 45 | 90 | 005 | 010 | 032 | 021 | 014 | 009 Pitch [mm] 03 04 05 06 07 08 10 12 15
Profile is not completely knurled The profile depth setting is not correct Increase the profile depth setting (see chapter 4, Seffing the 250 % 4 | 90 [ 005 | o0 |03 |02 |os|on 7
plefely protie cep! 9 proflede p1h)p p ng ¢ p 9 Py o o5 | 3 | e oot | 008 | o8 | on | 0o | 006 Material W°’[kr;";°9’a Enlorgement of workpiece diamefer in mm
= 10-40 15/20 30 | 6 | 005 | 010 | 02 | 016 | 013 | 009 5 0.11[0.15[0.20( 024028034 045]055| - -
zZ ) e ! , , ) 0-100 | 20/ | 3 | 7 | 005 | 010 | 031 | 023 | 018 | 010 ot 5 o105 022|026 067 085
< Spangle collefs on the profile —Residence fime in the engagement foo —Observeresidence fime (3 - 10 otations of the workpiece) 100-250 | 20/25 | 3 | 70 | 005 | 00 | 038 | 025 | 0% | on % 011 0.14 | 023 | 0.25 | 0.28 | 0.36 | 0.45 | 0.56 | 0.70 090
& (191/192 series) long —Adjust rough tum diometer and/ or pitch >2%0 » % | 70 005 |00 ] 0002 |08 | o013 Soinkss 5 009]014019[025] 031 034 | 045]052| - -
Q ~Toihpichdos oo o e g osiond s ey I b b Pt b
- ) ) ) ) , ) 5 010 014]020] 023|024 | 028]033]037| - -
2 Finished diameter of the workpiece ~Incorrect rough tumn diameter —Adjust the rough tum diameter of the workpiece : LD b 15 010/ 015( 021|023 024 | 031 | 041|047 | 053 063
incorrect —Various influential factors not taken —Observe the workpiece deformation according fo chapter 9, Vool | Workpiece | Knuting | Velm/min) ol 25 |011101510221022 025030 |040045|055| 061|068
. " 9 afmm | Pitch [mm] Aumiriom 5 012014021 024|029 | 0.34 | 041|051 | - -
info consideration Table 7 - [} 50350525104 15< 15 012018023 | 0.26] 0.36 | 040 | 0.50 | 0.56 | 056 075
; . N N . o fiom 05 0 2, 2 012018 025|028 037 0.39 | 0.50 | 058 0.77 0.96
Heavy material deformation at knurling —Feed rate values not correct —Adjust cutfing data as specified in chapter 8 Focamg | < u:o 1]0/50155 453 973 33‘; g?g 3;3 g:g g z]JS 3 ?g Table 8: Knurling profile acc. to DING2: RBL30°/RBR30°
) _ ) g L i N y )
end (191/192 series) Profile depth s nof conect Ad]ushnentofproﬁlt_edepth_pnch 20-100 | 25mm2 | 65 | no | 005 | 010 | 035 | 025 | o | om Pitch [mm] 03 04 05 06 07 08 10 12 15
(see chapter 4, Sefting the profile depth) 100-250 | 253282 | 65 | M0 | 005 | 010 | 042 | 028 | 018 | 01 g
S50 22 | 80 | 100 | oo | o0 | 045 | 02 | om0 | o Maerial W°’[kr;’ﬁe 2 Enlorgement of workpiece diamefer in mm
Tooth base is knurled unevenly Centring is not correct Centre the ool as specified in chapter 3. Stiless <10 1015 | 22 | 4 | 004|008 | OM | 009 | 006 | 005 5 012 [016]020 | 0.25 055|065
sl 4‘00’140% 2;/55;342 £ z g‘g: glg g;g g:g glg gg; 15 013]022(030{ 032 052 | 0.62 095
Table :Troubleshoofing 0020 | e | 35 | @ | oo | o0 09 o0 | o6 o o 5 {011 {0202 0005039 055 056 ”
>250 32/42 45 | 85 | 005 | 010 | 031 | 021 | 0M | OI0 el 15 010|014 021|024 029|034 043] 053] 0.66 | 0.72 | 0.88
Bross <10 1015 | S5 | 100 | 004 | 008 | 022 | 04 | 009 | 008 25 0.11]0.13] 020 025( 028|032 | 044 052 | 067 [ 0.70 | 0.83
10-40 W25 | 70 | 125 | 005 | 010 | 031 | 020 | 015 | on s 5 0121013 016 020|024 [028] 032 [038| - | - | -
40-100 | 25/3/82 | 90 | 15 | 005 | 010 | 039 | 028 | 018 | 012 15 012016 0.18 | 024 028|030 039 0.40 | 0.48 | 052 | 0.63
100-250 | 25/82/42 | 90 | 185 | 005 | 010 | 046 | 031 | 020 | 0} 2 012017 | 022] 023|027 [ 030 0.38 | 0.41 | 048 | 0.50 | 0.63
>20 2| TS5 _| 10 | 005 | 010 | 049 1 0%2 | 022 | 015 Auminiom 5 010/ 015|021/ 025] 033|036 050 057| - | - | -
Auminium <10 1015 70 | 120 | 004 | 008 | 012 | 008 | 005 | 004 15 0.11]0.14]020] 025|028 |033] 0.43| 054 | 067 | 0.71 | 0.89
10-40 1525 80 | 150 | 005 | 010 | GF7 | O | 008 | 00 2 011015022 025|029 0.34| 044] 053] 068 | 0.69 | 0.88
40-100 | 2522 | M0 | 160 | 005 | 010 | 021 | 015 | 010 | oo PPN
100-250 | 258242 | M0 | 160 | 005 | 010 | 025 | o7 | on | 008 Table 9: Knuriing profile acc. fo DIN82: RGE30°
>250 a2 | w0 | 150 | 005 | 010 | 027 | o8 | 012 | 008
Table 6: Cutting speed and feed rate/ cutfing
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