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Grades, composition and properties

YUO06 K05—-K10 0.4 6.0 14.75 2050 94.3 3000 437.3
YUI12 K30—K40 0.4 12.0 14.05 1700 92.5 4000 583.1
YF06 K05-K10 0.5 6.0 14.90 1850 93.5 3800 553.9
YH6F K05—-K10 0.5 6.0 14.80 1900 93.8 4000 583.1
YL10.2 K20-K30 0.8 10.0 14.42 1600 91.8 4000 583.1
YC40T P30—P40 0.8 13.0 13.60 1470 91.0 3500 510.2
YL15 P20—-P30 1.0 8.5 12.80 1600 91.5 3000 437.3
YL50 K30—K40 1.3 15.0 14.00 1110 87.6 4000 583.1
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Recommended applications for the

Grades for PCB tools

BHTIMTAASEA S, R MR ED R4, A &%E AR,
HEFEHTHIES3.2~6.3mmPCB R EAREh . $0.8~3.2mmPCBH%h. fEE )
TSR A4 TH,

Suitable for machining composite materials, such as aluminum-magnesium alloys, plastics,
reinforced plastics and carbon fiber, iron-based alloys, etc. It is recommended for making
big PCB drills of 3.2-6.3mm, micro drills of ¢0.8-3.2mm, micro milling tools and reamers,
etc.

YF06

W T R4, A, 2R SRBE A &SP T,

7 T A 2 R R o A 4 B AR AP CBA S . M BE ], R M T.PCBAg
BRI E

Suitable for machining glass fiber, wood, plastics,aluminum-magnesium alloys, etc. It is
recommended for making various solid carbide tools and PCB micro drills ,micro milling
tools & it is an optimal grade for PCB micro drills & micro milling tools.

YUO06

RGO LR, BA RIS M ERE, SR, BT aR G
PERE . FEHIE A T HIE 6 0.30~0.50mmPCBAH 4,

It is developed with Nomi composite powder with comprehensive properties of more even
grain size, higher strength, hardness and toughness etc. It is especially suitable for making
PCB micro drills of §0.3-0.5mm.

(#) YH6F

8T CHEEELF e AR, 20RE 48, BCHSEARL
AT HI1ES0.3~0.5SmmPCB A,

It is suitable for making glass fiber,wood,plastics,paper,brass,etc.it is recommended for
making PCB drills of ¢»0.3-0.5mm.
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Grades for solid tools

YF06

YL15

ol
L

AR nﬁéwﬁﬁq
YL10.2 -
Lo
¥ e

5

(1) YU12

(#r) YC40T :
l"L- N 5 l_l_'r':

ﬁ;ﬁ*ﬁ:ﬁr

B

YL50

EHFMIRE A S, 2R R EDURRE 4, SR aSSTamre, #EM
FHAE I LR &Rk,

Suitable for machining composite materials, such as aluminum-magnesium alloys, rein-
forced plastics, and carbon fiber, iron-based alloys,etc. It is recommended for making drills
for machining aluminum-magnesium alloys.

EAHIERESE I SR A4 TR, BA a ik, i,

A P ek £ FEDREL N I

Suitable for making carbide tools,such as helical milling tools with high hot hardness and
impact toughness. It is recommended for the roughing of common carbon steel.

T, Bk, A, MR, B SRS & AR T,
T RRAE Sk, SEBET). 225, MR S5aE M T AR

Suitable for machining common steel, cast iron, stainless steel, heat-resistant steel, nickel
based alloys and titanium alloys, etc. It is recommended for making conventional tools, such
as twist drills, end mills, screw taps, gun drills, etc.

BERTHRES, MREGE, THW, BN, KO, B0 4 im0k 544
BHE N T,

et T IR SRR LB ). BRELBE D) S ma 4 TH, BALYLI0.2%
1o s i

Suitable for machining titanium alloys, heat-resistant alloys, stainless steel, hardened steel,

grey castiron, glass fiber reinforced plastics, etc. It is recommended for making end mills and
ball nose mills of various specifications with a higher hardness and strength than YL10.2.

HABAF BT, w0 hUssn g & R i mtk i dite ).
T8 AT A ST S B A SRR TR R T,
T T A T ORI A B 28

It possesses better wear resistance, high transverse rupture strength, good toughness and
impact resistance. Suitable for machining stainless steel, especially for the roughing and
semi-finishing operations of austenitic stainless steel. It is suitable for machining heat-resis-
tant alloy steel at low speeds.

T A e R AR B L T,
Suitable for making solid dies and moulds and tools for punching operations.



Cemented carbide rods & bars

BMom A& & B M

o PO L R A b e
Cemented carbide rods for PCB tools

Type specifications: BgpD xL

)
./

< L > P
B®3.25%38.5 —0/+0.05 —0.20/+0.20
B®3.5%X38.5 —0/+0.05 —0.20/+0.20
B®4.0X38.5 —0/+0.05 —0.20/+0.20
B®4.5%38.5 —0/+0.05 —0.20/+0.20
B®5.0%X38.5 —0/+0.05 —0.20/+40.20
B®5.5%38.5 —0/+0.05 —0.20/+0.20
B®6.0X38.5 —0/+0.05 —0.20/+40.20
B®6.5%38.5 —0/+0.05 —0.20/+0.20
B®3.25%38.7 —0/+0.05 —0.20/+40.30
B®3.5X12.8 +0.20/4+0.50 —0.10/+0.10
B®4.0x12.8 +0.20/4+0.50 —0.10/+0.10
B®4.5X12.8 +0.20/4+0.50 —0.10/+40.10
B®5.0%x12.8 +0.20/+0.40 —0.10/+0.10
B®5.5%X12.8 +0.20/4+0.40 —0.10/+40.10
B®6.0x12.8 +0.20/+0.40 —0.10/+0.10
B®6.5%X12.8 +0.20/4+0.40 —0.10/+40.10
B®6.85X12.8 +0.20/4+0.40 —0.10/+0.10
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Solid cemented carbide rod blanks

()
\_/

(20D the metric system

Y

Y

$0.5%330
¢ 1.0X330
¢ 1.2X%330
¢ 1.6X330
¢ 1.8X330
$2.3X330
$2.5%330
$3.0X330
$3.5%330
$4.0x330
$4.5%330

$5.0x330

+0.20/+0.45

+0.20/+0.45

+0.20/+0.45

+0.20/40.45

+0.20/+0.45

+0.20/+0.45

+0.20/+0.45

+0.20/+40.45

+0.20/4+0.45

+0.20/+0.45

+0.20/4+0.45

+0.20/+0.45

—0/+5.0

—0/+45.0

—0/+5.0

—0/+45.0

—0/+5.0

—0/+45.0

—0/+5.0

—0/+45.0

—0/+5.0

—0/+45.0

—0/+5.0

—0/+5.0
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Type

$5.5%330
$6.0X330
$6.5%330
¢ 7.0x330
¢ 7.5%X330
¢ 8.0X330
¢ 8.5%330
$9.0%x330
$9.5%330
¢ 10.0X 330
¢ 10.5X330
¢ 11.0%330
¢ 11.5X%X330
¢ 12.0X330
¢ 12.5X330
¢ 13.0X330
¢ 13.5X330
¢ 14.0X330
¢ 14.5X330
¢ 15.0X330
¢ 15.5X330

$16.0X330

IMERE

Tolerance of diameter(mm)

+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.
+0.

+0.

20/40.

20/+0.

20/+0.

20/+0.

20/+0.

20/+0.

20/+0.

20/40.

20/+0.

20/40.

20/+0.

20/40.

20/+0.

20/40.

20/+0.

20/40.

20/+0.

20/40.

20/+0.

20/40.

20/+0.

20/40.

45

45

45

45

45

45

45

45

45

45

45

45

45

45

60

60

60

60

60

60

60

60

Mo oA & MM

KENE

Tolerance of length(mm)

—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0
—0/+45.0

—0/+5.0
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Type Tolerance of diameter(mm) Tolerance of length(mm)
¢ 16.5%330 +0.20/+0.60 —0/+45.0
¢ 17.0X 330 +0.20/+0.60 —0/+45.0
¢ 17.5%330 +0.20/+0.60 —0/+45.0
¢ 18.0X 330 +0.20/+0.60 —0/+45.0
¢ 18.5%330 +0.20/+0.60 —0/+45.0
¢ 19.0X 330 +0.20/+0.60 —0/+45.0
¢ 19.5%330 +0.20/+0.60 —0/+45.0
$20.0X 330 +0.20/+0.60 —0/+45.0
¢ 21.0%330 +0.20/+0.80 —0/+45.0
$22.0X330 +0.20/+0.80 —0/+45.0
¢ 23.0%330 +0.20/+0.80 —0/+45.0
$24.0X330 +0.20/+0.80 —0/+45.0
¢ 25.0%330 +0.20/+0.80 —0/+45.0
$26.0X330 +0.20/+0.80 —0/+45.0
¢ 27.0%330 +0.20/+0.80 —0/+45.0
¢ 28.0X 330 +0.20/+0.80 —0/+45.0
$29.0%330 +0.20/+0.80 —0/+45.0

¢ 30.0X330 +0.20/+0.80 —0/+5.0



() the British system

Cemented carbide rods & bars

Mom A& & B M

$1/8%13
$5/32x13
$3/16X13
$1/4%13
$3/8%13
$1/2%13

$5/16X13

RE PERRAHCEL<700mmE) EREH .

+0.006/+0.018

+0.006/+0.018

+0.006/+0.018

+0.006/+0.018

+0.006/+0.018

+0.006/+0.018

+0.006/+0.018

Rod blanks of L<700mm can be supplied at customers’ requests.

—0/+0.197

—0/+0.197

—0/+0.197

—0/+0.197

—0/+0.197

—0/+0.197

—0/+0.197
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Cemented carbide rods with one straight coolant hole

L BEERASHH

Type specifications: ¢D xdod x L

I

< L > < D >
$2.5 0.3 +0.10 330 —0/+5.0
$4.0 330 —0/+5.0
+0.20~+0.50 1.0 0.20
$6.0 +0.15 330 —0/+5.0
¢ 8.0 1.5 330 —0/+5.0
¢ 10.0 330 —0/+5.0
$12.0 330 =0/4+5.0
+0.30~+0.60 2.0 +0.20 0.25
¢ 14.0 330 —0/+5.0
$16.0 330 —0/+5.0
¢ 18.0 330 —0/+5.0
$20.0 3.0 +0.25 330 —0/+5.0
$22.0 330 —0/+5.0
$24.0 +0.40~+0.80 4.0 +0.30 0.30 330 =0/+5.0
$26.0 330 —0/+5.0
$28.0 5.0 +0.35 330 —0/+5.0
$30.0 330 —0/+5.0

AIRIEA P ERRUAENENERIALENES.
Rods of various diameter and hole size combinations can be supplied at customers’ requests.

[10)
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Cemented carbide rods with two straight coolant holes

Type specifications: dpDx2dpdxTKdxLZ (L indicates the length; Z indicates two straight coolant holes)

TKD

A
\

4.2 0.8 +0.1 1.8 —0.2 0.1

®5.2 0.8 +0.1 2.0 ~0.2 0.13
©6.3 1.0 +0.1 3.0 ~0.2 0.15
®7.3 +i)'03 1.0 +0.15 3.5 -0.3 0.15
®8.3 1.0 +0.15 4.0 0.3 0.15
©9.3 1.4 +0.15 4.0 -0.3 0.2
®10.3 1.4 +0.15 5.0 ~0.3 0.2
®11.3 1.4 +0.15 5.0 0.5 0.28
®12.3 1.75 +0.15 6.0 0.5 0.3
®13.3 o 1.75 +0.15 6.0 0.5 0.34
D14.3 =0 1.75 +0.15 7.0 0.5 0.37
®15.3 2.0 +0.2 7.0 0.5 0.4
®16.3 2.0 +0.2 8.0 0.5 0.4



\\\\\l|lI////

d EnaEs

pxae CHINA'S RENOWNED BRAND

& x
D17.3 2.0 +0.2 8.0 —0.8 0.47
D18.3 2.0 +0.2 9.0 —0.8 0.5
©19.3 2.0 +0.2 9.0 —0.8 0.5
©20.4 +0.5-0 2.5 +0.25 10.0 —0.8 0.5
®21.4 2.5 +0.25 10.0 —0.8 0.5
©22.4 2.5 +0.25 11.0 —0.8 0.5
$23.4 2.5 +0.25 11.0 —0.8 0.5
D24.4 3.0 +0.25 12.0 -1.0 0.5
®25.4 3.0 +0.25 12.0 -1.0 0.5
D26.4 3.0 +0.25 13.0 -1.0 0.5
D28.4 +0.5-0 3.0 +0.25 14.0 -1.0 0.5
©30.4 3.0 +0.25 14.0 -1.0 0.5
©32.4 3.0 +0.25 14.0 -1.0 0.5
D34.4 3.0 +0.25 14.0 -1.0 0.5
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Type specifications: pDx2ddxTK¢xLB (L indicates the length, B indicates a helical angle of 30° and A, C, D are
optional with helical angels of 15°, 40° and 45° respectively.)

»
>

I

TKD

A

—0.40 0.7 +0.10 0. 32.65 —3.0/+3.0
D6.8 +0.3 3.5 —0.40 1.00 +0.15 0.15 35.37 —3.0/43.0
7.3 +0.3 3.70 —0.40 1.00 +0.15 0.15 38.09 —3.0/43.0
7.8 +0.3 4.00 —0.40 1.00 +0.15 0.15 40.81 —3.0/43.0
®8.3 +0.3 4.00 —0.40 1.00 +0.15 0.15 43.53 —4.5/+4.5
8.8 +0.3 4.50 —0.60 1.00 +0.15 0.20 46.25 —4.5/+4.5
9.3 +0.3 4.80 —0.60 1.40 +0.15 0.20 48.97 —4.5/+4.5
9.8 +0.3 4.80 —0.60 1.40 +0.15 0.20 51.69 —4.5/+4.5
P10.3 +0.3 4.80 —0.60 1.40 +0.15 0.20 54.41 —4.5/4+4.5
P10.8 +0.4 4.80 —0.80 1.40 +0.15 0.28 57.13 —4.5/+4.5
P11.3 +0.4 5.30 —0.80 1.40 +0.15 0.28 59.86 —4.5/+4.5
PI11.8 +0.4 5.90 —0.80 1.40 +0.20 0.30 62.58 =7.0/+7.0
®12.3 +0.4 6.25 —0.80 1.40 +0.20 0.30 65.30 =7.0/+7.0
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5 12 IMEAE FLiE)EE FLEIBENZE FLR~F LnzE RS #2 35 Pitch (mm)
D(mm) Tol of D TKe(mm) Tol of TKg d(mm) Tol of d a(mm) (B:30°£0.5°)
D12.8 +0.4 6.25 -1.0 1.75 +0.20 0.33 68.02 =7.0/+7.0
®13.3 +0.4 6.50 -1.0 1.75 +0.20 0.34 70.74 =7.0/+7.0
®13.8 +0.4 6.80 -1.0 1.75 +0.20 0.35 73.43 =7.0/+7.0
D14.3 +0.4 7.10 -1.0 1.75 +0.20 0.37 76.18 =7.0/+7.0
D14.8 +0.4 7.40 -1.0 1.75 +0.20 0.39 78.90 =7.0/+7.0
®15.3 +0.4 7.70 —1.0 1.75 +0.20 0.40 81.62 =7.0/+7.0
D15.8 +0.4 8.00 -1.0 1.75 +0.20 0.40 84.34 =7.0/+7.0
$16.3 +0.4 8.30 —1.0 1.75 +0.20 0.40 87.06 —7.0/+7.0
®16.8 +0.5 8.60 -1.0 1.75 +0.20 0.45 89.78 =1.5/+17.5
®17.3 +0.5 8.90 —1.0 1.75 +0.20 0.47 92.50 =7.5/+1.5
D17.8 +0.5 9.20 -1.0 1.75 +0.20 0.48 95.22 =7.5/+17.5
D18.3 +0.5 9.55 —1.0 2.00 +0.25 0.50 97.95 =7.5/+1.5
©18.8 +0.5 9.75 —-1.0 2.00 +0.25 0.50 100.67 oS/A 1S
P$19.3 +0.5 10.10 -1.0 2.00 +0.25 0.50 103.39 =7.5/+7.5
®19.8 +0.5 10.25 -1.0 2.00 +0.25 0.50 106.10 =1.5/+17.5

©20.3 +0.5 10.40 -1.0 2.00 +0.25 0.50 108.83 —1.5/+1.5
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Cemented carbide strips

Type specifications: T x W x L--a

\/
A
\i

A

1X (2~5) XL
1.5% (2~10) XL
2.0X (3.5~15) XL

2.5% (2.5~20) XL

L<ioo L*,
3.0% (3.0~20) XL T<7.0 T :g-; . W<30 W I{()).g ;
’ : +2.0
+0.6 0.8 L>100  (330mm excl.)L "
3.5% (3.5~25) XL T>7.0 T 105 w>30 W ~ s
L=330 L .

4.0X (4.0~30) XL
5.0% (4.0~40) XL
6.0x (5.0~40) XL

(7~20) X (7~40) XL
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Type specifications: Tx W x L

A
_ —+

A
Y
A
\4

+10

(1~2)X(2.5~6.0)~(0~35°) L<100 ;
L=100 (330mm excl.) ,L *
(2~3)%X(3.0~8.0)~(0~35°) +5.0
T +0.5 W +0.6 P L=330 L
. +0.2 +0.2 - Itis +1.0/0 when L is <100mm;
A 20 O 2 Itis +2.0/0 when L is >100mm( 330mm
excluded); When L is equal to 330mm, it is
(4~5)%(4.0~30.0)~(0~35°) +5.0/0 then.
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Quality control for cemented carbide

B

Cemented carbide

BEREEREELEFMEERUYARNEEESMEL. BRAHE (WC) | BRiLSk (TIC) |, BR{L4E (TaC) RENA
. AR (518) MRIRTEEE. 210Kz E. MUYBHERERHENESE—E. HENBERHER
(Co) , EXf—L4FHIRIAIE, ] (NiI) , % (Fe) , HETCEBREEWAEA. XTF—MIEMBRAYFREEENRNA
BRZA BT,

Bk, SRR CERUVRT . EIRNATERERFIRERELE.

FEEEAE AL T R A ELR AN i

Cemented carbide refers to a sintered composite material with at least one metallic carbide. Tungsten carbide (WC), titanium carbide
(TiC) and TaC are the most common constituents. The grain size of the carbide constituents (or phase) is normally between 0.2-10 mi-
crons. The grains of the carbides are cemented together via metal binder. Binder is usually cobalt and nickel (Ni), iron (Fe) or other metals
& alloys can also be used for some special applications. The combination of a specific carbide and binder component is called “grade”.

In engineering applications the wear resistance of carbide or “hard phase”

is taken advantage of and mainly the strength and corrosion resistance of the binder phase is taken advantage of.

* %
Density

ISO 3369

—FMMRNEE (LE) RERESEFRZIE. TEXRAHAEAR (EXEEX) KUEH,

TEAERAEIVHAERATHE - TMTHSHINERYE. SRENERFARNE, IXERSSMILIREKFERE
RMNEZER T ERBE. B (WC) HZER15.79/cm3, $EHIBER8.99/cm3, E kXt FWC-Col#S3kiit, MHEE
i, mELERD., BRUEKAMENSHEERRK, EAMKRLKHNZEERF4.9 g/cm3,

1SO3369

The density (specific gravity) of a material is the relation mass to volume. It is determined by the water displacement technology
(Archimedean Principle).

Density is usually used to determine whether the composition of a grade is correct or not. What differs from common understand-
ing is that the porosity of modern cemented carbide can not be determined by the measurement of the density. The density of tungsten
carbide (WC) is 15.7g/cm3 and that of cobalt is 8.9g/cm3. As far as grades which contain WC-Co are concerned, the density will have a
linear decrease with the increase of cobalt content. The increase of titanium carbide will result in the decrease of density, since the density
of pure titanium carbide is onoy 4.9g/cm3.

Kt 1)
Coercive force

ISO 3326

G R RE A & PR S SRR AN A RE R A — MR I e R RO FRIRE

HTFAERUYEFHRERTHHRNZAE—1TEENXR, ALEET L ER—FHEZNERIKETZ. BREWHE
AL, FHEES.

@
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1SO3327

Coercive force refers to the residual magnet in a magnetic retardation cycle after the cobalt binder phase is magnetized and demagne-
tized. It is a very important harmless test method in industries due to the fact that there is a direction relation between the average grain
size of the carbide phase and the coercive force. The finer that grain size of the carbide phase, the high value the coercive force.

0]

Magnetic saturation

B A€ Tl b ARt WA TN ER S .

R, BmUEs (WC) Bk, IAmMUMEEE (TiC, TaC, NbC, VC, %HE) BIFRIMER. ELMR—MES R
SEHBATERNE, RESSMEEHRENMRERILE, SHEENSENKERTRE, ZREASHEMSESHT
R MEATE, Fid FEREAEEER M ERNEUHATUENE, IMIRERA FRENSERSENEMREE, X2
EABRERBESPIHRT - EERE,

REYRLAFE RS SR/ LY n HHFE.

BRI FE R A SRR 2B,

XA EHREEN.

The measurement of magnetic saturation of the cobalt binder phase in cemented carbide is used for the evaluation of its composition.

Cobalt is magnetic. WC crystals and cubic carbide crystals (TiC, TaC, NbC, VC, etc.) are non-magnetic. As a result, if the magnetic
saturation value of the cobalt in a grade is determined and then compared with the corresponding value of a sample containing pure
cobalt, the alloying level of the cobalt binder phase can be obtained, as the elements that form the alloy together with cobalt affect the
value of magnetic saturation. Thus any change in the optimal binder phase composition can be measured. This test is applied to deter-
mine any deviation of the optimal carbon content, since carbon plays an important role in the control of the composition.

Alow magnetic saturation value indicates a low carbon content and/or the existence of n) phase it the carbides.

A high magnetic saturation value indicates the existence of free carbon and graphite phase .

Both will have adverse effects on the mechanical properties.
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ISO3738 and ISO3878

The hardness of a material is defined as this: the capability of the material resisting the indent made by a diamond indenter.

The method for determining Vickers hardness (HV) is to use a standard pyramid diamond sitting on a square base for penetrating
the surface of a sample at a certain load. The hardness value can be obtained by measuring the diagonal line of the indent. The preload
used for cemented carbide is normally 3 kilograms (HV30). This method is widely used in the world.

Rockwell hardness (HRA) is another common method for measuring hardness. This system is to obtain the hardness value via
measuring the depth penetrated by a standard conic diamond head.

Attention should be paid to the conversion of one hardness to another in view of the difference in the principle for measuring Vick-
ers hardness and Rockwell hardness.
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Porosity
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Cemented carbide is manufactured by powder metallurgy and the metal binder phase is used to sinter together the carbide phase.
So there exists such a possibility: A small amount of residual pores are present in the microstructure of cemented carbide due to the
incomplete sintering. The volume of the pores present in the material is to be evaluated by a standard comparison procedure. The latter
divides the scope of dimensions and the distribution of pores into several categories:

A pore under 10 microns is called porosity “A”

A pore of 10-25 microns is called porosity “B”

Pores of bigger dimensions are to be measured and classified separately.

The existence of pores in cemented carbide will have adverse effects on its mechanical properties.
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Cemented carbide is manufactured by powder metallurgy and the metal the binder phase is to sinter together the carbide phase. So
there exists such an opportunity: Too much cobalt is present in some places of structure after the sintering process and it is called “cobalt
lake”. Cobalt lake is caused by the incomplete distribution of cobalt in the sintering process. The reason may be the too low sintering
temperature to hinder the sufficient flow of cobalt, the insufficiency of density of the virgin compacted material or the filling of cobalt into
the pores in the HIP process.

The evaluation of the volume of cobalt lake in the material is made by the comparison of micrographs and/or measurement of one by
one based on the sizes and distribution. The presence of cobalt lake in cemented carbide will affect its wear resistance and strength.
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Free carbon/graphite

ISO 4505
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Carbon that is higher than the stoichiometric value brings about the formation of free carbon, i.e. the non-combined carbide in
materials. The optimal carbon content in WC is 6.13wt%. The acceptable range of carbon content is 6.05-6.14%. Any surplus amount
higher than 6.14% will bring about the formation of free carbon, i.e.the graphite in the microstructure. The evaluation of the volume of
graphite in cemented carbide follows the same procedure as porosity. The presence of graphite will considerably reduce the strength
and wear resistance of materials.
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Carbon lower than the stoichiometric value will bring about the formation ofn phase carbides. The optimal carbon content in WC
is 6.13wt%. The acceptable range of carbon content is 6.05-6.14%. Carbon lower than 6.02% will result in visible deficient carbon and
the formation of phase carbides (W, Co2C, W2C).

The evaluation of the volume of graphite in cemented carbide follows a similar procedure as for porosity.

The presence of these carbide phases will substantially reduce the strength of the materials and increase their brittleness.
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Transverse rupture strength (TRS) is the stress measured at the ruptured point of a material in a bending test at 3 standard points.
When the test is applied to cemented carbide, a standard loaded fixture and a sample of (©3.25x 38mm) is used. The average of sev-
eral measured values is taken as the measured value. The value can vary much with the geometry and surface status of the sample and
testing equipment. What is to be especially pointed out is that the test is sensitive to the surface finish, residual surface stress, surface
corrosion and the internal defects of the material.

It should be noted that TRS can not be taken as the only standard for the selection of a grade.
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