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Machining of Ferrous Materials




BZN* Conipaéts Tool Blanks and Inserts

Diamond Innovations manufactures a complete
line of high quality polycrystalline CBN products
for ' machining ferrous materials. The BZN product
line is designed to provide significantly increased
tool life, consistent surface finish and dimensional
control. As a direct result overall part cost can be
significantly decreased, while at the same time, gains
in productivity as well as cost savings in the total
manufacturing operation are successfully achieved.
BZN tool blanks and inserts are available in a wide
range of shapes, sizes and grades for fabrication
into finished high performance tools.

Six Sigma Controlled Quality
Engineered for Superior Performance

A proprietary Six Sigma controlled manufacturing
process provides the most consistent high quality
blanks and inserts on today’s market. BZN Com-
pacts consist of fine particles of the highest quality
Borazon* CBN, sintered and integrally bonded to a
cemented tungsten carbide substrate or produced
as solid PCBN products. The CBN crystals are
randomly orientated and strongly bonded either

to each other or to a ceramic matrix. This provides
the tool with high resistance combined with superior
thermal and chemical stability. The carbide substrate
provides excellent mechanical support to the PCBN
abrasive layer and allows for easy braze attachment
in the fabrication of finished tools.

¢ Higher material removal rates

¢ Decrease of cycle times

¢ Higher production output

¢ Faster/higher machining parameters
¢ Improved work piece quality

¢ Excellent dimensional control

¢ Consistent surface finishes

¢ Longer tool life

¢ Increased machine up-time

¢ Greater production capacity without investing
in new equipment

BZN Compacts — The Cutting Edge
of Modern Machining

BZN Compacts tool performance excels on pearlitic
cast irons, Cr and Ni alloyed iron, hardened steel,
powder metal irons, hard facing alloys and super-
alloys. In a typical machining application, tool cost is
a relatively small percentage of the total production
cost. The full potential and value of BZN compact
tools over competitive and conventional tooling is
evident by gains in productivity and cost savings in
the total manufacturing operation.

Product Selection Chart

Pearlitic Gray Cast Iron BZN 6000
BZN 7000S
Hard Cast Iron (>45 HRc) BZN 7000S
Hardened Steel Alloys (>45 HRc) BZN 8200
BZN HTC 2000
Sintered Powder Metal Iron BZN 9000
BZN 6000
BZN 7000S
Superalloys BZN 6000




High quality micron size Borazon CBN crystals are
randomly oriented and strongly bonded to each
other. The PCBN layer is integrally bonded to the
tungsten carbide substrate, providing uniformly high
hardness and wear resistance. This combination of
physical properties, provides this high volume %
CBN product with excellent cutting edge character-
istics and superior impact strength. As a result, BZN
6000 delivers outstanding results even in applications
with severely interrupted cuts.

Milling of die molds, 30-35 HRc
25-30 times longer tool life, significant reduction of hand finishing

High speed machining of gray cast iron cylinder bores 750-1200 m/min
Longer tool life, increased productivity, better dimensional control and
superior cylindricity

- 90 Vol % CBN/Metal
Average Particle Size 2 pm
Electrically conductive
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High strength for interrupted and roughing cuts in

Pearlitic Gray Cast Iron

Tool and Die Steels

Hard Facing Alloys

Powder Metals

Finishing of Ni- and Co-based Superalloys

High abrasion resistance
Outstanding impact strength
Excellent edge quality and retention
Fine surface finishes

Applications and Machining Parameter

Guidelines
Material Speed Feed Rate Depth of Cut
m/min mm/rev mm
Pearlitic Gray
Cast Iron 600- 1500 | 0.15-0.60 0.10 - 2.50
Tool Steels 60 - 90 0.10-0.20 0.10 - 0.50
Hard Facing Alloys | 100 - 300 0.10-0.25 0.10-150
Powder Metal Iron 90-180 0.10-0.25 0.10-1.30
Finishing of
Superalloys 150 - 250 0.10-0.30 0.10-0.40
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Outstaﬁdmg Productivity and
Consistent Part Quality

BZN 7000S is a solid PCBN cutting tool insert. The
coarser grain, high CBN content, in combination
with secondary ceramic binder phases, provides
high fracture toughness, excellent wear resistance
and superb chemical stability.

Crushing bowls, 1700 mm @, Ni-Hard 4, 60 HRc
BZN 7000S effectively machined the hard irregular surface containing
sand inclusions without tool breakage or edge chippage.

Steel mill rolls, 760 mm @, 2550 mm long
Hardened high chrome steel, 56 - 60 HRc. BZN 7000S provides superior
tool life and dimensional control in high material removal operations.

Jlr
B NOT electrically conductive

82 Vol % CBN/Ceramic
Average Particle Size 15 pm
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BZN 7000S provides excellent cutting edge stability,
tight dimensional control, consistent surface finish,

and increased productivity in a wide variety of

difficult to machine ferrous materials. BZN 7000S
inserts are designed for machining Ni-hard cast iron,
hard cast iron and high chrome alloy steels, pearlitic
gray cast iron and powder metal alloys. The solid
structure of the inserts provides two usable sides for
double cutting edges and increased cost effectiveness.

When the going gets tough

Applications and Machining Parameter

High fracture toughness
Outstanding wear resistance
Superb chemical stability
Solid structure — multiple cutting edges
Great material removal rates
Outstanding tool life

Guidelines

Material Speed Feed Rate | Depth of Cut
m/min mm/rev mm

Hard Cast Iron
(>45 HRc) 40 - 100 0.10-060 | 0.10-2.50
Hardened Steel
(>45 HRc) 65- 120 0.10-050 | 0.50-2.50
Pearlitic Gray
Cast Iron 600-1200 | 0.15-0.60 | 0.10-2.50
Hard Facing Alloys 50 - 200 0.10-025 | 0.10-1.50
Powder Metal Irons 90-180 0.10-0.25 1| 0.10-1.30



BZN 8200 — Tailor Made for Harc

The Borazon CBN crystals and a TiN ceramic binder
phase provide BZN 8200 with a good combination
of impact toughness and chemical stability. It was

especially designed for finish machining of hardened J J
steels (>45 HRc). Hard turning operations with _‘,‘

BZN 8200 can successfully replace conventional k. £y - é;

aluminum oxide grinding. It achieves metal removal ; . b P E .h

rates up to 10 times greater than grinding while ;‘1 65 Vol % CBN/TiN

delivering excellent surface finishes. % Average Particle Size 2 pm
. Electrically conductive

Best choice for hard turning of hardened steels
(>45 HRc)

Excellent abrasion resistance

High fracture toughness

Excellent chemical stability

Tight part dimensional control
Consistent surface finish in continuous
and interrupted cuts

Applications and Machining Parameter

Guidelines
Hardened steel transmission gear, 58-62 HRc
Grinding was eliminated, excellent dimensional control and surface
finishes achieved. 50% ivity i .
inishes achieved. 50% productivity improvement Material Speed Feed Rate | Depth of Cut
r m/min mm/rev mm
. Hardened Steel 100 - 150 0.10-0.20 | 0.10-0.50
Alloys
Tool & Die Steels 90-110 0.10-0.20 ' 0.10-0.50

illing of lathe rails, hardened steel, 63 HRc
ycle time by 85%, while achieving 0.3 um Ra s




perties posed a u
tools. Diamond Innovations utilized Six Sigma design
tools to engineer the new BZN 9000 Compacts
series, which successfully overcomes the difficulties
in machining the large variety of PM material types
on today’s market.

The high volume percent of premium grade
Borazon* CBN in BZN 9000 Compacts offers a
perfect combination of abrasion as well as impact
resistance. The specially designed ceramic binder
material provides high chemical wear resistance.
BZN 9000 Compacts deliver considerably more
parts per cutting edge with minimal wear and no
chipping. The improved cutting edge stability also
provides tighter dimensional control and consistent
surface finishes.

Versatility and Economy

Excellent abrasion and impact resistance
High chemical stability

Tight dimensional control

Consistent surface finishes

Increased productivity

Applications and Machining Parameter

Guidelines
Material Speed Feed Rate | Depth of Cut
m/min mm/rev mm
Sintered Powder ‘ ‘ ‘
Metal Iron 60 - 200 0.10-025 1| 0.10-1.30

Coolant: wet or dry in continuous cuts / dry in interrupted cuts

— Special New Design
ered Powder Metal Iron
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BZN 9000 Masters PM Machining —
Impressive Increase of Tool Life Performance

PM Automotive Valve Seat Machining
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2L "1 90 Vol % CBN/Ti based matrix
! Average Particle size 2 pm

BZN* 9100 Compacts i y i I .J Electrically conductive

ST TR SO R, . Cast Iron Cylinder Boring
and Chemical Stability 8 150%
Up to 50% Performance Increase £
]
E 100%
BZN 9100 consists of a high volume percentage _8
of premium Borazon* CBN in a Ti based cermet e 50%
matrix. This composition provides the new BZN 2
Compacts product with superior impact resistance - 0
oc 0

and a greatly improved chemical stability. The com-
bination of these material properties allows the uti-
lization of BZN 9100 in applications ranging from

continuous to highly interrupted cuts. BZN 9100 is Applications and Machining Parameter
ideally suited for machining cast iron and powder

Competitive PCBN  BZN 9100

metal alloys; excellent results have also been achie- Guidelines
Vf.:d in machining tool Steel.s al.jd hard steel milling. Material/Application | Speed Feed Rate | Depth of Cut
Field test results show convincing performance of .
o m/min mm/rev mm
up to 50% over competitive PCBN products.
Cast Iron 600- 1200 | 0.15-05 | 0.1-25
PM Iron 90- 180 | 0.1 -02 0.1-1.0
From continuous to severely interrupted cuts Hardened Steel Milling | 200- 400 | 01 -02 | 0.1-10
Tool Steel 90- 120 [ 01 -02 | 01-10
e ity Coolant: wet or dry in continuous cuts / dry in interrupted cuts
Performance vs.
Competitive PCBN

e (ast Iron Cylinder Liner — Boring 150%
e PM Iron Gear Turning — Interrupted  150%
¢ Tool Steel Turning — Interrupted 130%
 Tool Steel Turning — Continuous 130%
e Hard Steel Milling 100%

e Superior impact resistance

e Excellent chemical stability

¢ Consistent and repeatable performance

e Suitable for continuous and severely interrupted cuts
e (utstanding tool life

e Excellent cutting edge quality and retention

BZN 9100 improved tool life by 50% over competitive PCBN grades



BZN HTC 2000
For Hard Turning

Up to 150% Improved
Tool Life

HTC 2000 is primarily recommended for finish
machining of hardened alloy and bearing steels, as
well as die steels in continuous cutting operations.
Due to its low chemical reactivity and optimized
thermal conductivity, HTC 2000 delivers high
material removal rates, good surface finishes and LY .
exceptionally long tool life. i S 50 Vol% CBN/Ti-based matrix
Average Particle Size 2 pm

- . Electrically conductive
Continuously successful through d'-'u

Applications and Machining Parameter

¢ Highest wear resistance

¢ Optimized thermal conductivity Guidelines
® Low chemical reactivity
¢ Good surface finishes m/min mm/rev mm
¢ Exceptionally long tool life Hardened Steel Alloys
(>45 HRc) 140-250 | 0.05-0.20 | 0.10-0.25
Die Steels 80-140 | 0.05-0.20 | 0.10-0.25
Field Tests Show Convincing Results:
0.D. Face Turning of Side Shaft Test Conditions
14.5
Results e—> IS Work Material Type: AISI 4130
HTC 2000: 1000 parts [ ep— 185 | S 25CrMo4
PCBN-X: 700 parts (SRS Hardness: HRc 58 - 62

Required specification limit Roughness: Rz 12.5 ym
Tolerance: -0.016 mm on 0D

..... Y I I | | G Tool Insert: DNMA 120408
Edge Prep: 25° x 0.1 mm
| Turning Conditions Speed: 138 - 145 m/min

Feed Rate: 0.12 mm/rev
| l—— Depth of Cut: 0.15 mm

] Coolant Dry
- Ll e Cutting Mode Continuous
I.D. Turning of Quter Race Test Conditions
HTC 2000 provides extended cutting edge life over Work Material g\(/J%e:l\/'IMil 4150
rivio

competitive PCBN Hardness: HRc 62

Required specification limit Roughness: Ra 0.7 pm max.
Tolerance: 0.024 mm on |.D.

T - Tool Insert: CNMA 120408
o e Edge Prep: 25° x 0.15 mm
Turning Conditions Speed: 180 m/min
Feed Rate: 0.10 mm/rev
Depth of Cut: 0.25 mm

Result Result Coolant Emulsion
HTC 2000: 500 parts, Ra 0.44 ym PCBN-X: 300 parts, Ra 0.72 ym Cutting Mode Continuous



BZN* HTM 2100 Compacts

for Multi Purpose Hard Turning
High Impact Resistance —
Improved Chemical Stability

The layer of HTM 2100 consists of extremely tightly
controlled Borazon* CBN crystals in a TiN based
matrix. These product characteristics make HTM
2100 a multi-purpose hard turning product, that
delivers excellent results in continuous and mod-
erately interrupted cuts. The combination of high
abrasion resistance, good impact strength and
chemical stability allows for higher material re-
moval rates, good surface finish and long tool life.

Multi Purpose Hard Turning for Continuous
to Moderately Interrupted Cuts

Applications Relative
Performance vs.
Competitive PCBN

¢ Alloy Steel — interrupted 100%

¢ Alloy Steel — continuous 100%

¢ Hard Turning of Axle — continuous  200%

e Hard Turning of Gear — continuous  100%

Improved impact resistance
Excellent chemical stability
Improved wear resistance
Good surface finish
Exceptionally long tool life

50 Vol % CBN/TiN based matrix
Average Particle Size 2 pm
Electrically conductive

Alloy Steel Turning
8 100%
g
E
£
8 80%
2
K
& 60%
PCBN X HTM 2100

HTM 2100 shows significant improvements in continuous and
interrupted cuts.

® Reduced Variability
:;: 4
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PCBN X HTM 2100

HTM 2100 — engineered for consistent tool performance
and reliable processability.

Applications and Machining Parameter
Guidelines

Feed Rate
mm/rev

Material/Application | Speed

m/min

Depth of Cut
mm

Alloy Steel - interrupted
Tool / Die Steels

120 - 200 ‘ 0.1-02 ‘ 0.1-05
80-120 | 0.1-0.2 0.1-05



Avallablllty Chart 0 Standard m Nonstandard

Shape Dimensions [mm] Grade
Diameter (d)  Thickness (t) 6000 8200 9000 9100 HTC 2000 HTM 2100
360R | o] 50.8 16/24/32 o 0O nfa n/a n/a n/a
@ - 58.0 16/24/32 a na O 0O O 0
58.0 48 ] nfa m ] n/a n/a

Many shapes and sizes of WEDM cut products are available; please visit AbrasivesNet.com or contact Diamond Innovations.

Shape Product Code | ANSI IS0 Dimensions [mm] Grade
Reference IC Thickness (t)| 6000 8200 9000 9100 HTC2000 HTM 2100
Rounds | —"— | BRNU-32X | RNU-32 |RNUN-0903XX | 100 32 O = m =m "
@t BRNU-42X | RNU-42 |RNUN-1203XX | 132 32 O m = =m "
BRNU-43X | RNU-43 |RNUN-1204XX | 260 48 O nfa m m nfa n
Squares i BSNU-32X | SNU-32X [ SNUN-0903XX | 98 3.2 Om m m =m "
\/ BSNU-42X | SNU-42X | SNUN-1203XX | 129 32 O = m = "
BSNU-43X | SNU-43X | SNUN-1204XX | 129 48 O nfa m m n/a .

Triangles L1 BTNU-22X TNU-22X | TNUN-1103XX 6.7 32
/|c BTNU-32X TNU-32X | TNUN-1603XX 9.9 3.2
P BTNU-43X TNU-43X | TNUN-2204XX | 13.1 48 0 na m m n/a |

Shape Product Code | ANSI IS0 Dimensions [mm] Grade
Reference IC Thickness (t) 70008
Rounds | | BRNU-32X RNU-32 RNUN-0903XX 10.0 £V O
@g BRNU-33X RNU-33 |  RNUN-0904XX 100 48 0
BRNU-42X RNU-42 RNUN-1203XX 13.2 3.2 O
BRNU-43X RNU-43 RNUN-1204XX 13.2 4.8 O
BRNU-63X RNU-63 RNUN-1904XX 19.4 4.8 O
BRNU-82X RNU-82 RNUN-2503XX 26.0 3.2 O
BRNU-83X RNU-83 RNUN-2504XX 26.0 4.8 O
Squares : BSNU-32X SNU-32X |  SNUN-0903XX 10.0 3.2 0
\’ BSNU-33X SNU-33X | SNUN-0904XX 10.0 48 g
BSNU-42X SNU-42X |  SNUN-1203XX 13.2 3.2 O
BSNU-43X SNU-43X |  SNUN-1204XX 13.2 48 O
BCNU-32X CNU-32X | CNUN-0903XX 10.1 3.2 0
BCNU-33X CNU-33X | CNUN-0904XX 10.1 4.8 ]
BCNU-42X CNU-42X | CNUN-1203XX 13.2 32 O
BCNU-43X CNU-43X |  CNUN-1204XX 13.2 48 O
Triangles + | BTNU-22X TNU-22X | TNUN-1103XX 7.0 3.2 g
/ BTNU-32X TNU-32X | TNUN-1603XX 10.0 3.2 ]
? BTNU-33X TNU-33X | TNUN-1604XX 10.0 4.8 0

When ordering, specify dimensions and grade. Examples: 360R50.8/3.2-60 or BRNU-43X-60, BRNU-42X-70S
(60 = BZN 6000, 70S = BZN 7000S, 82 = BZN 8200, 91 = BZN 9100, HTM = HTM 2100)



Edge Preparation Guidelines
for BZN Compacts Tool Blanks and Inserts

Material BZN 6000/7000S/9000 BZN 8200/HTC 2000
Roughing Finishing Finishing
Hardened Steel 20°x0.2-0.5mm 25° x 0.1 mm plus additional
0.01 mm hone recommended
Hard Facing Alloys 20° x 0.2 mm 20° x 0.2 mm
Powder Metal 20° x 0.2 mm 20° x 0.2 mm
Gray Cast Iron 20° x 0.2 mm 20° x 0.2 mm or
0.025 mm hone
Hard Cast Iron 20°x0.2 - 0.5 mm 20° x 0.2 mm
Superalloys 0.012 mm hone

Note: For most roughing operations and all interrupted cuts, a chamfer plus 0.025 mm hone is recommended.

Important for the use of all BZN Compacts products

Use rigid machining system with sufficient power

Use largest radius possible to maximize tool strength

Use negative rake tools and largest lead angles whenever possible

Minimize insert overhang

Use chamfered edge to minimize chippage on interrupted cuts

Do not overuse cutting edge or stop machine in cut as insert breakage may occur

Do not use coolant on interrupted cuts f

ourtesy: Walter Kieninger GmbH, Germany

Convenient online ordering through
www.AbrasivesNet.com
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Diamond Innovations

6325 Huntley Road, Worthington, OH 43085, USA
Phone: (1) 614 438 2000, Fax: (1) 614 438 2888
Toll free: 1 800 443 1955

www.AbrasivesNet.com DI 1328 E



