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(57) Abstract: A boron nitride composite coating compris-
ing of'a TiBCN layer, a NisSi; layer, and a CBN layer, and
a graded structure ultrafine hard alloy cutting tool with the
coating. The cutting tool comprises a cutting tool base
body and the boron nitride composite coating. The cutting
tool base body is provided with a normal organization lay-
er, a cobalt-rich transition layer, and a cobalt-poor cube-
rich phase layer. The composite coating is deposited by an
arc ion plating device. The boron nitride composite coat-
ing has good adhesion to the cutting tool base body, good
layer-to-layer adhesion within the composite coating, and
good resistance against high temperatures, corrosion, and
abrasion. The graded structure ultratine hard alloy cutting
tool with the coating has excellent abrasion resistance and
heat resistance.
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65V, HHIEREEE N 860°C, YLAM A 60min.

Peft—P B NI R E SWRZ RSB R A4 )], W) BRE
AR E T TR AR FIEAAI R E SR E K

Frid JJHIA QR ERHLR)ZE . EEEENREE L ITMEZE, FridiE
WHR ) R R AT E 7 A R RN T A AR R HER

Frid 8 R E A5 208 TR T3 8 o 2R e i =
[¥) TiBCN J2 IR TdIE)ZE AR RS G R NLSL, ERUIIR T 4546 2 FAEN
iRy % 7 Y CBN 2o

R T H AR TR ) AR 5-15wt. %;

JITI IE 8 42 N ANAE 5T A 42, WC @ik JU~F 2 1-10000nm;

B 1B 222 B R KT 2mm, B & B U8 2 B9 B 20-100 fCK
Frik 28 & S M2 RN 20-50 FoK s

Frid ity 2B BN 0. 1-15 oK FriRE 6 2ME RN 1. 6-3 ek Bk
iy B 2 B JE R 0. 1-3 K



WO 2017/136969 PCT/CN2016/075342

Bk TiBCN JZ Rl B & &4 10ath® 15at%h; AA TiBCN JZ 1 d A A2 /)
T 2 BOKRIRDIR BRI, ik TiBON J2 B4k [l S35 3 30Gpa LA |

R T HEIAR PSRN 8-12wt. % TR IR A LUZ M WC kR~
N Inm=400nm; JEIEBAER 6 B 7 BT AR S iR 2L R B SRz

ARUUMEMRE GiREZ, HEITRREE SRR, BESRZMER
JR BB 73 AT, Wi i R i R, B ZENIRE
TR 2 IR A BE 5T 5 2 TR, BT R I B i i E e

B Pl B B
A B B A S IR e — D Ui B, ELBA F r ) A 2 AN AR 1Ot AR e B I
FEATRR 1

Bl 1 AR MBI R EARZERNE AR EE.

Bl 2 AR PR ST RS G E R 4R 5 A 4 T H 1
JE &R B E

Bl 3 AR — PR SN RS AU E R R AR 5 A 4 T H
NP
BARSEH T =

ShA AN SN AR R B — D A .

LR 1o

—FENINRE GRE, W 1R, A8 T U2 7] B R R E
NI ZER TiBON 2. VIR T 2 FAE NS A Z 1 NiLSL ERYIT 44
JZ AR B 7 CBN 2o

HEZERE N 0. 1-15 Tk, 455 2R 1. 6-3 ek, B 2= M JE A
N0, 1-3 ek,

ik, WIEEEE N 2-8 ek, SREMELEN 1.6-2 [k, TEEZM
BN 1.0-2.0 k.

TiBCN JZRVE, A DAMEDTRI TR A 4 ) B AR TN, Beiepy b
R, BT RBEIGRENIS, CERENEEELTR. B
RIS 77, ISR 5 2R Z (R 455 71 LB AR IR 2 TR RS B 77
TiBON JZH B4 & 10athZ 15at%, TiBON 2K ki /NT 2 ek Rk
FHARAAL, ik TiBON 2K RLZ/NT 500nm [KIFSIRMAL, TiBCN 2 &M
Y [QHE IS B 30Gpa PL L.

Ni,Si, R E, BN T ASUIRNE)Z, FA NI 5 C-BN B H HUR
PR, HEFMOSITEM, 5T C-BN kA, HARMTkE C-BN i
MUIHN R T, I NisSi EAE NS & 2 DT H S B 2 2 W4 A 7.

VBN BE )21 CBN 2 AR s s i, Honf BEvE . iR TERE T .

ZREMIMNAREAWRENH &%, AT PR,

(1) SRR VD VEPTRUE NI E 1 TiBON |2 YIRS m] PLYTR T Bk
(IR AR, thn] DURRAE 35 B U0 T AR



WO 2017/136969 PCT/CN2016/075342

(2> XH CVD 1R RE A 21 NS E VTR T ik i g 2 s
(3> XH CVD VRN B8 21 CBN Ui TRk &5 &2 1.

BB, B (1) AR R MT-CVD {614 TiBCN )2, Hil &R %
N 800-950°C, I H%H BCLAE AN, BCL, 5 A<M 0. 5%-10%, Z.JiEH
VEBRIE AN IR

PR (2) BAGESR A Rl NiaSi, 543, Fmaim/ eIk E <k, 75
FARIRSE 500°C . K77 0. 2Pa. PSS DIZE 300W. DRI E) Dy 2. 5-4 /IR
SIEAE T RIS RS 5 E

EUTARUT AT NiSiy E AT RN B 55 & R (5 3k 22 S AR DT AR I 4%
W, GBI BF3. N2 A Ar =M AUE, fEIER & 30-40V 2&4F T 21 25-35 4
B, SRR BHTIG S, ZITSE S Hey SRS FRUTAL CBN 2

HUR (3) il CBN EACRAHM T ES%H0N: BF3, N2, Ar Al H2 MiiE
55N 20scems 2sims 4slm. Hscem, S NS BN 4Kpa, 7R IE N 65V,
#HRIEE N 860°C, YLARRS [A]24 60min,

ARUKEMMARE GRE, 5 HERRITES, E5RENER
JEZ B ST RAF, L Sk iR A R AT HA AR
BEWEMNBEBARE A2 )R, BA RIFR R E k6.

Lt 2.

— M EA S RE SR E RIS AN A4 ) H, )RR
BT JHEEE ERENIRE G REWR, 2. B 3 Fis.

TJHERAREIEFEAL)E . Ba B = LR, IERALSUZ.
B R AN TR AR Z A BRI T A AR R . T E A s
(5 &l 5-16wt. %, LI A B & 8 8—12wt. %o 1L H 4L 4UZ B AN R &4,
WC ki ST 1-10000nm, 3% WC ki )~ 1-500nm.

R E LT E A LT AN B A, WA e R ST T A
BRI A B A LS H 7S T G We S8 s R . R, $U% & M
MRZRHAESNEE. BEFdEETE SIS, AiRE IR RE
Pz X, BT R, AR S R, A,
Refs A b P AR S0 & e D H, IF H BB e i ) BT e (gt
fem, WA PR R, B R TR ) B AR A
OHECANIMEHLRA X I, BPIEFHLE, WC sk s) Ha/, P we &
R RSE<500nm, HAGFBAN T A SR AR

AU AE A REEREHTUR TR = L R EAE N E 1
TiBCN 2. P T R BAEAS G ER NLSL JZMUTR T 46 = FAE NN
BB JZ 1) CBN 2.

HEZERE N 0. 1-15 Tk, 455 2R 1. 6-3 ek, B 2= M JE A
0. 1-3 Bk, PRk, TUERERS N 2-8 ek, A RMIERE N 1. 6-2 Tk,
iy B 2 B FE R 1. 0-2. 0 Bk



WO 2017/136969 PCT/CN2016/075342

TiBCN JZMIXE, A DAMESTAR TR i A 4 V) B AR R TN, RRg B
R, BT RBEIGRENIS, CERENEEELTR. B
RIS 77, ISR 5 2R Z (R 455 71 LB AR IR 2 TR RS B 77
TiBON JZH B4 & 10athZ 15at%, TiBON 2K ki /NT 2 ek Rk
ZARFIZL, 3% TiBON 2 ERRLAZE /N T 500nm FIAEIRIZY,  TiBON 2 &AM
o [QHE IR 3 30Gpa BA 1o

Ni,Si, R E, BN T ASUIRNE)Z, FA NI 5 C-BN B H HUR
PR, HEFMOSITEM, 5T C-BN kA, HARMTkE C-BN i
BUK AR 7, W5 B NiuSi. EAE NG A Z DT i B2 2 (M 454 PET

VBN BE )21 CBN 2 AR s s i, Honf BEvE . iR TERE T .

AR HEA BN RE A EZ R AR A4 ], RAARET
B SIS AN A 4 ) A TR Z EE ARE, AKX
BB AR E A S S, BN RE GRS TV BB ERA RIT
WEG 71, B ) BB R Bt e ee .

SR 3.

— R EAFRE A RZ BN A4 H, K& fEaRs
TIE AR 2% S A T BB R IR I R E AR E

JIHFAR P BARS] & R

SL. DAIMEIA S @i, Kidh4 @AM TioN A HAd R R TiC, TaC, BX
HAhSR B T R ) IREAY AR, SRR A T
B S AL AT e & Y A 20 3R il 2415 B 5T A e 2 A R I A4k 5

S2. AHE A S A AR T KA AT RS B N L Aab#E

S3. APHE N T AbER 5 A0 T A S SR I IR AR AT B B e &l A5 2
R E TV RVE ST R B 45 M T A 4 ) HL A

SV RSARBAT IR E G, REAELRIVIR AU AREARE, A
AL FE:

(1R H CVD VEDTAR TiBCON JZ & V) B AR 3K (11 o HAK A LR HIMT-CVD 7%
H 4 TiBCN J2, HE&EE A 800-950°C, I H KA BCLAENINE, BCl. &
SRR 0. 5%—10%, ZJIEFVERR R .

(2) X OVD TERBIENG SRR NS, BT IRt 2 F. Bk
JERH 2 NisSi, Al HmEaiBSME RS g, AR E 500°C,
JE77°0. 2Pa, RS EhZE 300W, JRGFES ] 2. 54 /N RIS 2644 T il 4% Bk

N
A /Zs e

BEUTRET R NioSis E AT RN B SR 2 A Bt 5L 22 S A DT R B 4%
tH, SEIE N BF3. N2 Fil Ar =R S 4K, fEIEIRIE 3040V 408 %1k 25-35 43
B, XA EATIE AL EE, Zvhse SN W, AR5 T CBN )2

(3) SZH] CVD 154E N BE 1K) CBN YA T ik 4E 4 2 . %14 CBN
TR L 23 80h: BF3ON2. Ar F1H2 (7 &5 5°A 20scems 2s1m. 4s1m.



WO 2017/136969 PCT/CN2016/075342

5scem, e MR 4Kpa, AU 65V, #IIGHEEE N 860°C, ULARRS
[7]) >/ 60min,

AKPWHARMNMRE GIRZ N EAE 54 ], RAHARIR
BB LT R BRI B AR A 4 ) B E FITYORZ BEREARE, TTHR
B AR PRI Z NS WSy, FAMRESRES TR ERA R
&G 71, B ) B B R B i e se .

Sl 4.

— M EE SR E S E RIS AN A4 ) H, Kl P
JIE AR 2 R AE T REAA R AR BN R E G =

JTVHBEARBHU T EE 2 S Ao R mpk: 5-15%1 TiC, 2-5%H)
TaC, 10-15%45&HigMH, REN WC. S 4R LR R E T 2 gk
Y% 0. 5-5. 5% Cr, 0. 5-5. 5%[K] Mo, 0. 5-5. 5%[K] B, 0. 5-5. 5%[¥] A1, 0. 5-5. 5%
K1V, 0.5-5.5%H Y, 0.5-5.5%) Si, REN Co, HAEKLEM T Cr. Mo,
By Al Vo Y FISi B EZANG SRS AR 7-20%.

JTIVEIARM % T, AR PR

Sl &AM HRET LA MFRE Cry Mo, By AL, V. Y,
Siv Co \Mikaidk, /) \Fb kiR 55, 1BEEREM. Rk ks E
TEREENL, FIA BT & S BEBREREE 72 /N, HAFIKEE 1h SUE {2 3KEE 10min,
BRNE SR

S2. IR HE T o I RELE A, TiC, TaC. WC PYFf
Moy, VPP HRSE B #250RPI R S BT &I 1. 5-2. 5 FRICH IS, JF
AR FERAIR A5, BRIEL.

S3. HHilIRAR: IR SR, 1S,

Al e AU IR R f B, ST B SRR L — 20 s il
WIRAR, 19044,

S4. Bedh: KRR E T g, BL5-8°C/min R AL E 12001250
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JERH 2 NiLSi, el H&EaRSME IR g, AR E 500°C,
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(3) SEH CVD YRI5 i B8 )2 16 CBN VA T ik 454 2 . % CBN
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2. MPEENRER 1 A B REARZ, HEHEAET: rddiEz
JERER 0. 1-15 ToKs k& & 2 RIE R 1. 6-3 Bk BT B8 2 )& N
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3. MIEARNER 2 A MBI REARZ, HIEHMEAET: rddiEz
JBRER 2-8 oK R4 6 ZREE A 1.06-2 feKs Bkt B = 1 E RN
1. 0-2. 0 Bk

4 RPEACRNE SR 1-3 DR M AW R E G2, HAHEET
Bk TiBCN PRl & &R 10at%% 15at%h; BTk TiBON MGk fe/N T 2
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5. MRABRBRIER 4 IrA MBI REAIR)ZE, HARE/ET: Bk TiBCN
JE 1) SR /N T 500nm [FIAHRRAGZY

6. —Fhifi & WBCR R 1 2 5 R — TR M EAI R E 5 E N6 %
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(1) RH CVD VEDIRUE NI 2 1Y TiBON =5

(2> XH CVD 1R RE A 21 NS E VTR T ik i g 2 s

(3> XH CVD VRN B8 21 CBN Ui TRk &5 &2 1.
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FTid 98 (2) Bk e 7 FH & 40 Ni.Si, &40 8n, & el A kst =44k,
FEHARIRE 500°C K77 0. 2Pa, JR5TDIZE 300W. WSS [E] 2. 5-4 /NI
DRI SR T & TR A B )

EUTARUT AT NiSiy E AT RN B 55 & R (5 3k 22 S AR DT AR I 4%
W, GBI BF3. N2 A Ar =M AUE, fEIER & 30-40V 2&4F T 21 25-35 4
B, R ATIS S AR TR, ZITRSE R He SRJGEFUIRL CBN 2

Frid B (3) fil#% CBN EArRHM T Z240y: BF3. N2, Ar il H2 (1)
WED BN 20scem. 2slmy 4slm. 5scem, S RMNSIE AN 4Kpa, FENRE
65V, HHIEREEE N 860°C, YLAM A 60min.

8. — M EAEMNWIN ARG AIRE WL LEAni 54 T] B, HEEAET:

) BRI E T ) B EREAT R E SR E R

Frid JJHIA QR ERHLR)ZE . EEEENREE L ITMEZE, FridiE
WHR ) R R AT E 7 A R RN T A AR R HER

Frid 8 R E A5 208 TR T3 8 o 2R e i =

8



WO 2017/136969 PCT/CN2016/075342

[¥) TiBCN J2 IR T )ZE AR RS G R NLSL ERUIIR T 456 2 FAEN
iRy % 7 Y CBN 2o

9. IRIEBUCFIER 8 Ak B A LI R E A2 IR IS 40l i 4 42 )
H, HRHMEET:

ik ) ) 2B T 15 BN 5-15wt. %;

JITI IE 8 42 N ANAE 5T A 42, WC @ik JU~F 2 1-10000nm;

B 1B 222 B R KT 2mm, B & B U8 2 B9 B 20-100 fCK
Frik 28 & S M2 RN 20-50 FoK s

Frid ity 2B BN 0. 1-15 oK FriRE 6 2ME RN 1. 6-3 ek Bk
iy B 2 B JE R 0. 1-3 K

Bk TiBCN Al &8N 10at%ZE 15at%; ik TiBON 2 Sk /)
T 2 HOKIPRLIR B AR RS, BTl TiBON J2 A4 [QRE I8 B 30Gpa DA [

10, AREBRER 9 Frid () 2 A BACHN R B A iR 2 1086 O ANl i & 4
JIR, HAFEET: k)] B & 800 8-12wt. %; ATk IEwA42
1) WC &tk RS A 1nm—400nm; 3@ AR ZER 6 B 7 {97772 & Frid 540l &
BHRZ.






INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/075342

A. CLASSIFICATION OF SUBJECT MATTER

B23B 27/14 (2006.01) 1; C23C 16/34 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B23B, B23P, B32B, C23C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, VEN, WPI, EPODOC, CNKI: titanium, nickel, complex coating, deposition, wear-resisting, BN, boron nitride, ni, ti, coating,

cvd

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

claims 1-10

7-13, and figures 1-4

whole document

[August 2013 (21.08.2013) the whole document

whole document

PX CN 105603387 A (GUANGDONG UNIV OF TECHNOLOGY) 25 May 2016 (25.05.2016)

X CN 1514039 A (XIANGTAN UNIVERSITY) 21 July 2004 (21.07.2004) description, pages

A CN 101837478 A (FUTABA DENSHI KOGYO KK) 22 September 2010 (22.09.2010) the

A CN 103252939 A (YICHANG HOUHUANG VACUUM TECHNOLOGY CO., LTD.) 21

A P 4152055 B2 (MITSUBISHI MATERIALS CORP.) 17 September 2008 (17.09.2008) the

1-10

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

20 October 2016 16 November 2016
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao FANG, Hua

Telephone No. (86-10) 62084652

Form PCT/ISA /210 (second sheet) (July 2009)




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/075342
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 7081186 B2 (SHEFFIELD HALLAM UNIVERSITY) 25 July 2006 (25.07.2006) the 1-10

whole document

Form PCT/ISA /210 (continuation of second sheet ) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/075342

Patent Documents referred
in the Report

Publication Date

Patent Family

Publication Date

CN 105603387 A

CN 1514039 A

CN 101837478 A

CN 103252939 A
JP 4152055 B2

US 7081186 B2

25 May 2016
21 July 2004

22 September 2010

21 August 2013
17 September 2008

25 July 2006

None

CN 1304632 C

KR 101154611 B1

JP 2010214522 A

CN 101837478 B

KR 20100105423 A
CN 103252939 B

JP 2001269801 A

US 2005109607 Al

14 March 2007

08 June 2012
30 September 2010
12 September 2012
29 September 2010
24 December 2014
02 October 2001

26 May 2005

Form PCT/ISA /210 (patent family annex) (July 2009)




P 2R i [ H 5
PCT/CN2016/075342

A. FR 2R
B23B 27/14(2006. 01)i: C23C 16/34(2006. 01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
B23B B23P B32B (23C

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNABS;VEN: WPI: EPODOC; CNKI:Z&EA kM, £k, £, &E, E45%E, Ui, Mt#, BN, boron nitride, ni, ti,
coating, cvd

C. AR
% AU SIS, DEN, FEREIERTE BRI EIE=S
PX CN 105603387 A (GUANGDONG UNIV OF TECH) 20164 5H 25H (2016 - 05 - 25) 1-10
KA EFR1-10
X CN 1514039 A GHIFEE-KZ) 20044 7H 21H (2004 - 07 - 21) 1-10
PRI ET- 1370, KiEL-4
A CN 101837478 A (W MHE 7Lk 241) 20104 98 22H (2010 - 09 - 22) 1-10
£
A CN 103252939 A (HEGE2ESHHARAT) 20134 8H 21H (2013 - 08 - 21) 1-10
£
A JP 4152055 B2 (MITSUBISHI MATERIALS CORP) 20084 9H 17H (2008 - 09 - 17) 1-10
£
A US 7081186 B2 (UNIV SHEFFIELD HALLAM) 20064 7H 25H (2006 - 07 - 25) 1-10
£
[]aessor ek e i, TR ERIHE .
*  BUFSCHERIR R, «v’%ﬁfgggggﬁ%gﬁﬁ,5$%mwﬁm,@w7@%
“pr YORRERRAR R IR R T BAR —BoR SRS SIEBR IR T o
wyn 2y E\ s m =i s 3 E\ HE A~ E
wpr R E R 2 5 AR 75 S A X BUREOI, ARSI, UWERRGFHRETR
P SR R ST, BN AR S — E ; “yr BRRIARSERISCEE, MESOHES B — g R RS A It
L %%%%%%%%E%Eﬁ%éﬁﬁﬁ%ﬁﬁéyﬁ?ﬁﬁﬁ RS 2 1 LA AR A By BT I B (e A
‘l/ A

WA BAGEE
“0” WRAKATE AL RREEAIT A TR “&” [FRRERBSCH
“pr AT H ST E xR E BEIE T AT SR S H RS0

= Fris: 2 SEFroe s 3 #A = P 2 5 1E 25 H A
20164F 10H 20H 20164F 117 16H
TSA/CNF) 42 Fr 0 25 Hu bk ZHE R
FRAE N RILFNE [E 2 A0iR = HBUR (TSA/CN) F
R AL T e XA 1A A L 3k 65 100088 na
fEESE (86-10) 62019451 HiE 515 (86-10) 62084652

% PCT/ISA/210 (Z5271) (2009%7H)



P R [ 1 3 5
KT AR EFIIE B

PCT/CN2016/075342
Ko ) P 0 S p (ﬁ;f . Rl R (ﬁ;f .
CN 105603387 A 20164 57 25H T
----- CN ""--"""1514039 2004f|57ﬁ 21H CN 1304632 C 2007f|53ﬁ 14H
----- CN ""m-i-(-)-1837478 A 2010£|59H 22H KR 101154611 Bl 2012£|56H 8H

Jp 2010214522 A 20104 9H 30H
CN 101837478 B 20124F 9H 12H
KR 20100105423 A 20104 9H 29H
----- CN """"i‘(‘)'3252939 A 2013f|58ﬁ 21H CN 103252939 B 2014f|512ﬁ 24H
----- Jp ""--"""4152055 B2 2008£|59H 17H JP 2001269801 A 2001£|510H 2H
----- us ""--"""7081 186 B2 2006£|57H 256H US 2005109607 Al 2005f|55ﬁ 26 H

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

