
Hydraulic Valve Body
Intelligent tooling solutions – cutting your costs
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Introdution
Hydraulic valve bodies in many varieties are one of the 
most widespread industrial components in cast iron. The 
majority of manufacturers of these components often 
face the same challenges in the machining process.  

RIng-fRee macHInIng™
rings produced in the bore by the rough pass reamer is 
a common problem when machining spool bores. The 
following manual removal of these rings prior to finish-
ing/assembly is a time consuming and costly process. a 
new patented process and tool technology eliminates 
the rings, and results in considerable savings for our cus-
tomers.

cutting tool solutions for hydraulic valve bodies
This brochure focuses on tooling solutions for the ma-
chining of hydraulic valve bodies in cast iron. Kyocera 
Unimerco strives to constantly be at the forefront of 
product development and to meet the increased cus-
tomer requirements of high quality and long tool life. 

at the cutting edge
our intensive research and development continuously 
improve the tool solutions for the benefit of our custom-
ers. Therefore make sure to keep in close contact with 
your sales technician to benefit from the latest techno-
logical developments that will keep your unit costs at a 
minimum.

Benefit from our knowledge

BenefIT fROm OUR KnOWLeDge TO
OPTIMISE YOUR PRODUCTION
anD ReDUce YOUR UnIT cOSTS
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Valves
 
optimisation
Total reduction of cycle time

35-70%

Motors for work functions
 
optimisation
Total reduction of cycle time

25-50%

Steering units
optimization 
Total reduction of cycle time

25-50%

Through higher product quality and reduced machining time, we can 
lower your production costs. Learn more about our unique tool solutions, 
which are known to significantly increase productivity.

competitiveness through reduced production costs
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SHOCK VALVE HOLES SHUTTLE VALVE HOLES COMPEN    SATOR HOLES

OIL HOLES O-RING      HOLES

article no.  289411.0400 article no.        212861/999992

article no.        212861/999991Unimerco Sc DeeP HoLe DriLL

article no. 256910.12x150

 article no. 12861/999989
article no. 212851/999998

article no. 252741/999998

article no.        289412.1200

article no.        212891/999999

article no.        212851/999999

article no.        212120/999997

Tool overview

article no. 212891/999999

article no. 212851/999999

article no. 432355/999999
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COMPEN    SATOR HOLES PORT HOLES RELIEF VALVE HOLES

O-RING      HOLES CAVITY HOLES THREAD HOLES

article no.        212861/999992

article no.        212861/999991
PATENTLÖSUNGEN

C7 PLUS

PATENTLÖSUNGEN
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PATENTLÖSUNGEN
C7 PLUS

PATENTLÖSUNGEN
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PATENTLÖSUNGEN
C7 PLUS

article no. 212890/999999

Predrill standard or customised

Solution A:  article no. 212120/999999

Solution B:  article no. 212891/999998

Solution C:  article no. 212120/999998

article no. 212850/999998

article no. eH0620

article no.        289412.1200
article no. 212891/999997 article no. 212850/999999

article no. 252742/999997

article no. en1270096

Solution A: article no. eH1480.554

Solution B: article no. 256938.12×014

article no.        212891/999999

article no.        212851/999999

article no.        212120/999997
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Optimising the process strategy

Increasing cutting data with helix tools
one of the general optimisation principles is to re-
place straight fluted tools with helix tool solutions. 
combined with the c7 PLUS™ coating it is often 
possible to increase the cutting speed consider-
ably while maintaining the same tool life time and 
machine wear.

Revealing the potential
measuring the thrust force of each solution when 
running at the same cutting parameters reveals 
the optimisation potential. applying the same 
cutting parametres, the thrust force is much lower 
when using the twist drill than the straight fluted 
drill. However, the correct runnning in of the tools 
is a precondition for getting the optimum benefit 
of the improved tool solution.

Increasing the cutting data
The cutting parameters of the twist drill are in-
creased until the thrust force is equivalent to the 
original straight fluted solution. The result is that 
the cutting data can be increased by up to 248% 
(Vf 3081 mm/min. / Vf 1241 mm/min.)

Contact us to learn more
What would a similar optimisation do for 
your production capacity and unit costs? 
contact your optimisation expert to learn 
more.

Printed on 7. June 2006 at 14:29
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Measuring File
 Path:
 Cycle:
 Date:
 Size:

 C:\Kistler\DynoWare\Data\Cast Iron demo\Cast iron demo 1.dwd
 1 of 1
 Wednesday, 07 June , 2006 13: 37: 50
 238 876 Bytes

Measuring Data

Fx [N] Cycle No.: 1 Mean = -4.98 Min = -34.91 Max = 26.31 Integral = -5.04
Fy [N] Cycle No.: 1 Mean = -2.99 Min = -35.58 Max = 24.78 Integral = -3.03
Fz [N] Cycle No.: 1 Mean = 1820.94 Min = 1692.02 Max = 1936.16 Integral = 1843.71
Mz [Nm] Cycle No.: 1 Mean = 6.73 Min = 4.19 Max = 8.86 Integral = 6.82
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Cast Iron demo 1
Zoom on

Cycle No.: 1

Fx [N]
Fy [N]
Fz [N]
Mz [Nm]

Documentation
 Remark:

 Material:
 Tool:

Cast Iron demo 1

Page 1 of 1

  vc = 130 m/min
  n = 4138 rpm

 Straight flute drill

 f = 0,3 mm/rev
 vf = 1241 mm/min

 ap = 25 mm
 ae = -- mm

Channel Label Sensitivity Units Range Units Filter [Hz] Time Const.
Printed on 7. June 2006 at 14:31
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 C:\Kistler\DynoWare\Data\Cast Iron demo\Cast iron demo 2.dwd
 1 of 1
 Wednesday, 07 June , 2006 13: 41: 53
 238 876 Bytes

Measuring Data

Fx [N] Cycle No.: 1 Mean = -2.24 Min = -37.78 Max = 30.4 Integral = -2.4
Fy [N] Cycle No.: 1 Mean = -0.82 Min = -47.97 Max = 28.5 Integral = -0.88
Fz [N] Cycle No.: 1 Mean = 1408.01 Min = 1327.03 Max = 1493.65 Integral = 1510.09
Mz [Nm] Cycle No.: 1 Mean = 5.64 Min = 2.23 Max = 8.33 Integral = 6.05
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Cast Iron demo 2
Zoom on

Cycle No.: 1
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Documentation
 Remark:

 Material:
 Tool:

Cast Iron demo 2

Page 1 of 1

  vc = 130 m/min
  n = 4138 rpm

 Twist drill

 f = 0,3 mm/rev
 vf = 1241 mm/min

 ap = 25 mm
 ae = -- mm

Channel Label Sensitivity Units Range Units Filter [Hz] Time Const.

Printed on 7. June 2006 at 14:33
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 C:\Kistler\DynoWare\Data\Cast Iron demo\Cast iron demo 3.dwd
 1 of 1
 Wednesday, 07 June , 2006 13: 44: 24
 162 076 Bytes

Measuring Data

Fx [N] Cycle No.: 1 Mean = -0.67 Min = -49.56 Max = 52.25 Integral = -0.26
Fy [N] Cycle No.: 1 Mean = 0.89 Min = -39.49 Max = 49.5 Integral = 0.35
Fz [N] Cycle No.: 1 Mean = 1791.56 Min = 1699.71 Max = 1913.21 Integral = 698.71
Mz [Nm] Cycle No.: 1 Mean = 7.78 Min = 4.46 Max = 11.52 Integral = 3.04
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Cast Iron demo 3
Zoom on

Cycle No.: 1
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Documentation
 Remark:

 Material:
 Tool:

Cast Iron demo 3

Page 1 of 1

  vc = 220 m/min
  n = 7003 rpm

 Twist drill

 f = 0,44 mm/rev
 vf = 3081 mm/min

 ap = 25 mm
 ae = -- mm

Channel Label Sensitivity Units Range Units Filter [Hz] Time Const.

1. Original solution

2. Replacing the straight flute drill with a twist drill

3. Increase the cutting data

n=4138 rpm    Feed 1241 mm/min   Thrust force 1820

n=4138 rpm    Feed 1241 mm/min   Thrust force 1408

n=7003 rpm    Feed 3081 mm/min   Thrust force 1791

 Straight flute drill 
 (C7 PLUS™ coated)

Twist drill  
(C7 PLUS™ coated)

Even though the cutting parametres are increased 
by 248% the thrust force is now at the equivalent 
level of the original tool solution

Twist drill  
(C7 PLUS™ coated)

(vf =3081 mm/min / vf =1241 mm/min = 2.48)
Feed increased by 248%
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examples of tool solutions

1

2

SPOOL BORE HOLES

OIL HOLES

Objective
To eliminate rings produced in the bore by the rough pass 
reamer. in the typical process these rings need to be removed 
manually prior to finishing/assembly.

Objective
To reduce the often very long machining time of the deep holes 
in small diameters with no diameter tolerance (in oil connection 
holes). in many cases, HSS deep hole drills are still used.

Result
Solid carbide drills with c7 PLUS™ coating ensures increased 
speed and feed and reduce the cycle time considerably while 
giving increased life time. Very narrow hole tolerances and a 
completely safe proces. 

Result
› excellent size consistency
› a straight hole free of rings

› Huge cycle-time reduction (50%)
› 15 minutes saved per part

PATENTLÖSUNGEN
C7 PLUS

machining process

Ring-free reamer

article no. 212891/999999

n = 1415 rpm 
fn = 0.25 mm/rev.

Pilot drill

article no. 212851/999999

n = 2000 rpm 
fn = 0.4 mm/rev.

PATENTLÖSUNGEN
C7 PLUS

Grooving Land

article no. 432355/999999 

n = 1990 rpm 
fn = 0.06 mm/rev.

PATENTLÖSUNGEN
C7 PLUS

Solution a

PATENTLÖSUNGEN
C7 PLUS

machining process

Pilot drill

article no. 289411.0400

n = 9550 rpm 
fn = 0.2 mm/rev.

SC deep hole drill

n = 6000 rpm 
fn = 0.3 mm/rev.

casted bore hole machined bore hole
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Thread milling cutterSC step drill

article no. 12861/999989

n = 1794 rpm 
fn = 0.35 mm/rev.

examples of tool solutions

4

6

CAVITY HOLES

SHOCK VALVE HOLES

Objective
To reduce the number of tools needed by combining more  
operations in one. machine without vibration to obtain narrow 
diameter tolerance and perfect surface roughness.

Objective
a fast and reliable process ensuring that the tolerances are 
achieved in the most efficient way. a typical challenge is to meet 
the demands for a good surface quality.

Result
one shot drill with extra guide pads and c7 PLUS™ coating creat-
ing a straight hole with excellent surface quality while maintain-
ing high feed and a long tool life. The c3 coated thread milling 
cutter ensures a reliable threading process.

Solution a

Solution B

Solution c

PATENTLÖSUNGEN
C7 PLUS

PATENTLÖSUNGEN
C7 PLUS

PATENTLÖSUNGEN
C7 PLUS

PATENTLÖSUNGEN
C7 PLUS

machining process

Core drill

article no. 212120/999999

n = 1075 rpm 
fn = 0.4 mm/rev.

Predrill, standard or customised

article no. 212890/999999

n = 1530 rpm 
fn = 0.5 mm/rev. article no. 212891/999998

n = 1911 rpm 
fn = 0.3 mm/rev.

article no. 212120/999998

n = 1911 rpm 
fn = 0.3 mm/rev.

Result
reinforced core diameter and 
extra guide pads on the solid 
carbide drills with helix perform 
extremely well.

 

› reduced machining time
› no vibration
› Safe process 
› Surface quality: ra 0.8
› Hole tolerance: H7-H8
› a straight hole

PATENTLÖSUNGEN
C7 PLUS

article no. 256910.12x150

Sublands available
Note: if you experience chipping problems on the spot-face cutting 
edges, due to poor chip evacuation, you should consider if Subland 
can be applied to your current tool.
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SC twist drill 

article no. 289412.1200

n = 3881 rpm 
fn = 0.25 mm/rev.

Thread milling cutter

examples of tool solutions

8 COMPENSATOR HOLES

Objective
To reduce the often long machining time while achieving a 
high degree of size consistency. To eliminate rings in the bore, 
produced by the rough pass reamer, that are often stuck in the 
component and need to be removed manually. 

Result
The new process strategy and technology replace straight fluted 
tools with helix tools to eliminate the problem with rings. The 
reinforced core diameter and extra guide pads give a straight 
hole with excellent size consistency. in addition, the cycle time is 
often reduced by more than 50%.

PATENTLÖSUNGEN
C7 PLUS

PATENTLÖSUNGEN
C7 PLUS

SC core drill

article no. 212891/999999

n = 2000 rpm 
fn = 0.4 mm/rev.

SC Ring-free reamer

article no. 212851/999999

n = 1415 rpm 
fn = 0.25 mm/rev.

SC drill 

article no. 212120/999997

n = 2158 rpm 
fn = 0.35 mm/rev.
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examples of tool solutions

9

10

PORT HOLES

RELIEF VALVE HOLES

Objective
The large diameter must be created in a drilling operation. must 
be machined without vibration to obtain narrow diameter toler-
ances and perfect surface roughness.

Objective
To create a straight hole meeting high tolerance and surface de-
mands. To reduce the machining time while keeping a reliable 
process.

Result
The process strategy with a solid carbide step drill and step ream-
er reduce the process time and produce a straight hole with tight 
tolerances and an excellent surface finish. Due to the c7 PLUS™ 
coating, tool life time is prolonged considerably. 

Result
The step drill in pre-form car-
bide with special internal cool-
ant and centre point makes it 
possible to increase cutting 
speed. 

› reduced machining time
› no vibration
› Safe process 
› excellent surface quality
› Long tool life

Solution a

Solution B

machining process UM tap

article no. eH1480.554
SC step drill

article no. 212891/999997

n = 1675 rpm 
fn = 0.4 mm/rev.

UM thread mill

article no. 256938.12×014
PATENTLÖSUNGEN

C7 PLUS

PATENTLÖSUNGEN
C7 PLUS

PATENTLÖSUNGEN
C7 PLUS

SC step drill 

article no. 252742/999997

n = 2580 rpm 
fn = 0.22 mm/rev.

Step reamer 

article no. 212850/999999 
n = 2546 rpm 
fn = 0.35 mm/rev.

HSS tap

article no. en1270096



11www.kyocera-unimerco.co.uk

further information
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Company name

01.01.06Catalogue version 1.0

TOTAL TOOLING SOLUTION - Specific component

13 14

23

UNIMERCO no. 212891/000188

Customer no.  1234
Dimension  Ø 32.2/ G ½”
Hole no.   13, 14

UNIMERCO no. EH0620 

Customer no.  1234
Dimension  M6
Hole no.   31, 32, 33, 34
   35, 36, 37, 38

UNIMERCO no.     212861/000328

Customer no.  1234
Dimension  Ø 14.8/8.4
Hole no.   43

UNIMERCO no. 289407.1040

Customer no.  1234
Dimension  Ø 10.4
Hole no.   7

UNIMERCO no. 212851/000877

Customer no.  1234
Dimension  Ø 15/17.7
Hole no.   8, 12 (roughing)

UNIMERCO no. 212860/000108

Customer no.  1234
Dimension  Ø 17.6865
Hole no.   8 (bottom of hole)

UNIMERCO no. 252741/000126

Customer no.  1234
Dimension  Ø 17.86/17.97
Hole no.   8, 12 (finishing)

UNIMERCO no. 212891/000307

Customer no.  1234
Dimension  Ø 19.105
Hole no.   8

UNIMERCO no. 289407.0850

Customer no.  1234
Dimension  Ø 8.5
Hole no.   5, 6, 7

UNIMERCO no. 212861/000327

Customer no.  1234
Dimension  Ø 20.6
Hole no.   1, 2, 3, 4, 25

UNIMERCO no. 212861/000325

Customer no.  1234
Dimension  Ø 5/8
Hole no.   31, 32, 33, 34
   35, 36, 37, 38

32

UNIMERCO no. 212861/000326

Customer no.  1234
Dimension  Ø 5.4/4.2
Hole no.   23

12

8

12

8 33 43

7

5

6 7

25

XXX componentTOTAL TOOLING SOLUTION
Customer - Specific component

23

UNIMERCO no. 289411.0400

Customer no.  1234
Dimension  Ø 4.0  5×D
Hole no.   9, 10, 11, 22, 24, 25, 26, 29, 30, 62 

UNIMERCO no. 89502.0400

Customer no.  1234
Dimension  Ø 4.0  × flute lenght 160mm
Hole no.   9, 10, 22, 29

9

UNIMERCO no. 212891/000308

Customer no.  1234
Dimension  Ø 13
Hole no.   1, 2

UNIMERCO no. 212891/000309

Customer no.  1234
Dimension  Ø 14
Hole no.   3

813

14

2

1 3

 example of a total tooling 
solution for a specific 
component resulting in 
an optimum and uniform 
manufacturing process at 
several production sites

c7 PLUS™ coatingRE•NEW® RIng-fRee macHInIng™

global knowledge sharing

www.unimerco.com
For more information about Ring Free Machining of Cast Iron Spool Bores, contact Unimerco, Inc. at (734) 944-4433 

or find out more information on our website at www.unimerco.com

Machining cast iron spool bores

RING-FREE
MACHINING

The rough pass reamer produces rings in the 
bore that need to be removed manually prior 
to finishing/assembly.

Chips are pushed out automatically while 
drilling and no rings are produced by the rough 
pass reamer.

Tool supplied UNIMERCO

Tool by other supplier

O p t i m i s a t i o n  m o d e l s   |    C u s t o m i s e d  t o o l s   |     Tr a i n i n g  a n d  e d u c a t i o n

TOOL MAINTeNANce
Re•NeW™ –  MUch MORe ThAN RegRINdINg
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UNIMERCO GROUP  
UNIMERCO is an international manufacturer and distributor of tooling 
solutions with companies in Denmark, UK, Germany, USA, China, 
Sweden, Norway and the Czech Republic. UNIMERCO was established 
in 1964 and today has around 600 employees. 

The Group works to increase the efficiency and cost savings of our 
customers by means of optimum tooling solutions and services. We 
service a number of industries, including automotive, aerospace, 
telecommunications, general machining, food processing, window and 
furniture. 

UNIMERCO GROUP  
UNIMERCO is an international manufacturer and distributor of tooling 
solutions with companies in Denmark, UK, Germany, USA, China, 
Sweden, Norway and the Czech Republic. UNIMERCO was established 
in 1964 and today has around 600 employees. 

The Group works to increase the efficiency and cost savings of our 
customers by means of optimum tooling solutions and services. We 
service a number of industries, including automotive, aerospace, 
telecommunications, general machining, food processing, window and 
furniture. 

DENMARK
UNIMERCO A/S
Drejervej 2
DK-7451 Sunds
Tlf. +45 97 14 14 11
Fax +45 97 14 14 86
umdk@unimerco.com

NORWAY
UNIMERCO AS
Ulvenveien 90
NO-0581 Oslo
Tlf. +47 22 32 72 60
Fax +47 22 32 70 68
umno@unimerco.com

GERMANY - AUStRIA
UNIMERCO GmbH
Mauserstraße 30
DE-71640 Ludwigsburg-Ossweil
Tel. +49 (0)7141 6434 755
Fax +49 (0)7141 6434 756
umde@unimerco.com

SWEDEN
UNIMERCO AB
Sagaholmsvägen 9
SE-553 02 Jönköping
Tel. +46 (0)36 34 46 00
Fax +46 (0)36 31 32 00
umse@unimerco.com

DENMARK
UM DANDIA
Erik Husfeldts Vej 7
DK-2630 Taastrup
Tlf. +45 36 72 12 52
Fax +45 36 72 12 92
dandiadk@unimerco.com

UNItED KINGDOM
UNIMERCO Ltd.
Nanscawen Road, Fradley
UK-Staffordshire WS13 8LH
Ph. +44 (0)1543 267 777
Fax +44 (0)1543 267 778
umuk@unimerco.com

USA
UNIMERCO Inc.
6620 State Road
Saline, MI 48176, USA
Ph. +1 734 944 4433
Fax +1 734 944 4432
ummi@unimerco.com

CHINA
UNIMERCO Ltd.
Wuxi Representative Office
Beijing Office Address:
Room 2015
Lianri International 
Apartment No. 18
Nan Lang Jia Yuan, 
Chaoyang District, 
Beijing, 100022
P.R.China
Ph. + 86 10 6567 9745
Fax + 86 10 6567 9774
umcn@unimerco.com

CENtRAL EUROPE
UNIMERCO, s.r.o.
Vídeňská 102
CZ-619 00 Brno
Tel. +420 547 426 535
Fax +420 547 426 536
umcz@unimerco.com

CHINA
UNIMERCO Ltd.
Wuxi Representative Office
Room 205, No. 2-1
North Changjiang Rd.
Wuxi, Jiangsu, 214028
P.R.China
Ph. +86 510 8521 0088
Fax +86 510 8521 9988
umcn@unimerco.com
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UNIMERCO no. 212861/000325

Customer no.  12345
Dimension  Ø 5/8
Hole no.   31, 32, 33, 34
   35, 36, 37, 38
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Optimisation, coordination and synergy

13 14

23
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lacking process reliability?

quality problems?

Do you experience...

?

lacking knowledge sharing?

capacity problems?

price pressure?

lack of communication?

delivery problems?

?

?

problems with sub-suppliers?

time-consuming purchasing?
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C7 PLUS

COATING CUTS YOUR COSTS
The C7 PLUS coating is the result of a new patented coating technology which 
makes it possible to apply nanocomposite coatings to cutting tools. The new coating 
offers many substantial advantages. The coating is much harder and much more heat 
resistant than other coatings. Moreover, it is more stable than the original C7 coating, 
thus increasing tool life and reducing the number of necessary tool changes. The 
result is lower tool costs.

The initial C7 PLUS test results show a distinctly improved performance compared to 
traditional high-performance coatings (TiAlN/AlTiN). In other words, the new coating 
constitutes a great improvement which can be applied in a variety of materials.

Application areas – examples

Hardened steel

Stainless steel

Cast iron

Aluminium (Si > 12%)

Ni-based alloys

Titanium

SPECIFICATIONS

C7 PLUS is extremely suitable for dry machining and outperforms all other existing 
coatings on all significant parameters. The new coating is extremely heat resistant 
and therefore maintains stability and superior features up to a stunning 1,100ºC. 
Concurrently, it has a unique hardness of 45 GPa. In practice, this means that the 
C7 PLUS coating does not oxidize at such high temperatures in contrast to other 
coatings. 

If the production plant is not running at maximum performance, the high heat 
resistance of the C7 PLUS coating will also allow for increased cutting speeds, thus 
further optimising the productivity. Improved productivity and reduced tooling costs 
will positively affect the bottom line, and therefore, the advantages of the C7 coating 
will show immediately.

UNIMERCO’s tooling and coating specialists will help customers find the optimum 
solution based on individual requirements.

C7 PLUS – NANOCOMPOSITE COATING 
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COATING DATA
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C7 PLUS is extremely heat 
resistant and therefore 
maintains stability and 
superior features up to a 
stunning 1,100ºC. 
Concurrently, it has a unique 
hardness of 45 GPa.

good cooperation has more than one winner
We believe in close and long-term cooperation with our custom-
ers. By means of mutual knowledge sharing and development ef-
forts, our customers receive more than just a top quality cutting 
tool. our optimisation experts thoroughly analyse the manufac-
turing set-up in a detailed and methodical way in order to im-
prove the manufacturing process. We call this ‘Systematic optimi-
sation of Production’. 

The aim is to reduce your unit costs
By implementing improved tool technology and by reducing 
the number of tools needed, the part quality will be improved 
and machining time will be reduced while maintaining a se-
cure process.
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Nanscawen Road, Fradley · Staffordshire WS13 8LH / UK
Tel  +44 (0)1543 267 777
Fax +44 (0)1543 267 778
umuk@unimerco.com

www.kyocera-unimerco.com

KYOCERA UNIMERCO Tooling Ltd.
KYOCERA UNIMERCO manufactures, distributes and services tools for machining, primarily for 
the metal, woodworking, automotive, aerospace, power generation and fluid power industries. 
The technology centre in Lich�eld focuses on e�ective solutions for production. The tooling 
concept comprises standard and customised tools, RE•NEW® tool maintenance, coating and 
optimisation guidance. The She�eld branch specialises in supplying inserts, standard tools 
and related tool solutions to the industrial market in the UK, including the general machining, 
aerospace, o�shore and medical industries.

The company was established in 1998, services all of the UK, and is part of the KYOCERA 
UNIMERCO group, founded in Denmark in 1964 and originally named UNIMERCO. In 2011, all 
activities were acquired by Japan-based KYOCERA. This has created an even stronger company 
with a larger range of products, a wide network of companies and distributors all over the 
world, and an ambitious growth plan.


