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Abstract

The external research of using high temperature brazing instead of galvanization
developing new generation monolayer superabrasive grinding wheel was initiated in the
eighties of the twentieth century from the viewpoint of complete improvement of the
adhesion of the abrasive grit to the bonding matrix along with an increase in its strength
and wear resistance. The advent of brazed grinding wheel for test has created tremendous
impact in the machining industries abroad with it due to its excellent grindability. It has
been considered by specialists to be inevitable to replace the traditional electroplated
grinding wheel and a revolutionary invention in grinding tools, especially in
superabrasive tools, although at present there are still many technical problems to be
solved in realizing industrialization manufacturing of high temperature brazing
monolayer superabrasive grinding wheel. Its wide application will produce unestimated
technical and economical efficiency and benefit.

This paper traced the external research on high temperature brazing monolayer
superabrasive grinding wheel to it’s the most new development. The difficult problems of
high temperature brazing monolayer superabrasive have been successfully solved under
the guidance of superabrasive brazing theory, interface configuration designed in advance,
filler alloy composition and brazing technology optimization founded by author.
Furthermore, on the basis of grinding theory a creative conception of optimizing
topography in accordance with machining requirements and grinding parameters or
producing or dressing the monolayer superabrasive wheel in accordance with the
optimized topography is set up. Also a new idea of realizing the regular abrasive
distribution using laser weld rapid modeling technology is advanced to big increase the
sharpness of grinding wheel. Main creative works in this paper are listed as follows:

1. Under the guidance of the thermodynamic theory of interface element diffusion
and chemical bond, the interface configuration model of high temperature brazing
monolayer superabrasive was designed and completed in advance, which was the
theoretical basis of successfully solving the difficult problems of the brazing of diamond
and CBN grits.

2. According to the interface configuration model founded in advance of brazing
monolayer diamond grits, the composition of Ni and Ag based braze alloys and their
brazing technology were optimized. With the two types of braze alloys the high
temperature brazing of diamond grits under the condition of laboratory has met with
success. Ni based braze alloys are mainly suitable the brazing of heavy load high
efficiency grinding wheels, while Ag based braze alloys mainly for ordinary grinding
wheels.
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3. The micro-region along the interfacial section between brazing alloy and
diamond particles has been measured and analyzed by using SEM-EDS and SEM-WDS
as well as in-depth metallography and X-ray diffraction. It was firstly revealed that there
exits chemical and metallurgical bond. And the structural types of interface carbide
between brazing alloy and diamond particles have also been found out firstly. The
measured and analyzed structure of interfacial micro-region is in accordance with the
structural model designed in advance.

4. The composition of Ni and Ag based braze alloys and their brazing technology
were optimized to realize the high temperature brazing of CBN grits.

5. A creative conception of optimizing topography in accordance with machining
requirements and grinding parameters or producing or dressing the monolayer
superabrasive wheel in accordance with the optimized topography is set up. Also a new
idea of realizing the regular abrasive distribution using laser weld rapid modeling
technology is advanced to big increase the sharpness of grinding wheel.

6. A monolayer high temperature brazing diamond grinding wheel with regular
abrasive distribution was put forward to try a grinding test. The experimental results
show distinct advantages over conventional electroplated diamond grinding wheel.

The study has developed the important research domain in the superabrasive tools
which has great potentialities and wide market prospects. The monolayer high
temperature brazing superabrasive tools with regular abrasive distribution have numerous
applications, including cutting, drilling, sawing, grinding, lapping and polishing materials,
which will become a new economical and technical increasing point.

Key Words: Abrasive wheels, Monolayer superabrasive, Topography optimization,
Regular abrasive distribution, High temperature brazing, Chemical and
metallurgical bond, Grinding test

- V=



B 8B B e s e e e 1
11 BN e e e 1
1.2 BT BRI e i i 2
1.3 iR RTIFEEER PR — P IT K& BEHIE I F AR o 3

131 B EEEER DR TR e L 3
132 [E P 4h 2 AT AR AR BE LD SR B FTTIAR - veveeremeremreerenromemmoemmmeeen 5
13.3 FF8 2 A AR B A DA B A HIAR o oeorerreveeeomcsssseeeesneeenns s 5
(4 B Y. . 6

FE REMEEEENDRMIANARIT ELRETR e 9
2.1 B R B R AR B SBR[ BT - -rrvvvvoevereerisemree e ssseismsssesssssessiosins 9
50 EAEEEB R i i 11

231 DI SR IR < oo o 11
2973 B EEBHRE S i e e e 13
223 BRMHIMUBRRBMBETTEIR DT oo 20
2.3 BRMBNAKNH—IFREDREET SHIE 22
23.1 FEWRIHBEBERE (HE) MAEER o 23
2.3.2 FAER R BT RBERIFUEREAT oo 26
2. 4 AR HD SR 1 B R AT IR B R BB SE TR o .28
Il BARIENIEEAEINE o e 28
s RN RaEn s . .
das el . .. 30
F=F BEEHNSEMENESTEFEOBR AR 31
81 BEHEER e e e 32
., . = 32
M {aAsHEEmIE L . e 33
o o e e 33



BEMEMRARFE G L E AR

3.1.4 BEER B EREFIER B o, sttt s 4 -
3.2 2RIAE BN SR ENEE RE M TG e, 34
32.1 SRIAE AL R REIIBRTHE oo oeecmscnsmmsasssesssissisessnssssasnss 34
322 ERIAEE B FHBMLEREE G s 37
323 IR BRRERIAWRI TR A RER R R TR oo 40
324Ni-Cr & TH EMBEEF AU FREE S REEME oo 42
315 SRIE SRS oo vt b st s s sr s ves s 43
3.3 CBN BRI MBS BATENE R R A E S MBI B IS oo 45
33.1 CBN 55 TR RANRAEEFEKUERELEE 45
332 CAN EHMERMIE i e s 47
G 4 M AN EE ot tomninein i i s o s ek bk R S 49
%—%ﬂ Ni géﬁﬁ}gﬁﬂugm;gﬁﬂ% .................................................................... 51
4.1 Ni-Cr e AR EREREAEIERPII oo 51
4.11 Ni-Cr EE&ERIPIPRFTBETEFTR oo, 51
412NI-CrELETIPPEEBBITEFE o 52
41INICr e RSBNERIT A HE -~ oove o 53
4.2 Ni-Cr §&5 &N AMNEFEFTBEE AL DTG o 54
421 SRR FTEFIRIRBERIRGI - ooveeeereeeeemmmereene el 54
422 EE€THEERIAEERITRMT BE DA e 55
423 FETHEMBERGEERTRMT BE DA e - 58
424 B4R ESRIE REAERYEH ST L 60
42.5 SRIE 5ESFRBT OTREAHT 63
4.3 NI B A A AT BT ERIRBITY oo o ia syt i voss s ek 64
44 dBENL . i e 65
FHE BEESESHESNIARLEIG o e 67
5.1 Ag—Cu S4TSR BISZIRBITIT - ovomemrmeme oo 67
S11 BHRSBLE B . v e s i &7
S1IERBHEME e e e 68
5.2 JnCr ¥t Ag-Cu & &HIEREE SR AR LRBIGT oo e 68

_Vi_



H 3

579 ] RIS Er BB ot i o s s s P e i 68
$90 WMEER BB i s e e s i i 69

53 UM A I E Qe RS e b e 72
551 BRBEEE B o vt tisatimm s it ismia oot 7

5§39 SEIRLE BE B IRER sorconins crinoinmibsonssins s sishsinssue s 6imssss sk sns s e 7

54 BRI oo i e e b i e 73
EBEENE . e e 74
S EEEAE CRN BEELIGIIBL - oot oot conn i i st s v s onss 75
5.1 Ni—Cr S&EIEF 0B OBR HITETT ~ oo b s st oo 75
6.2 Ag-Cu-Ti &SR T RENE SR BTG -rrvrreorererreevooeeremercnerrsssrssssssn i
621 TREMEE T one ket s s R Al i 77

B30 ML SEE . o e s o 78

5.3 Ni A tiEuEin OBN B EEIIRT oo oo icciinisis s st oo sass st v 79
64w .. 80
L BRI R AT R I RE R o 81
p L ey Tk e R R e 82
Al o e B e )

o METERY L . L 82

T BN GRREE. - - . 83
721 ERELBMLES i - 83

S s EERE . . o 84

T deae . .. 86
A LB LT i s s e e i e 37
St AV RIARINAN R v 87
8.2 XTHt— TR A BEFIPEEBE DR M 88
e e e b 89
M L G B R B 0 =i i s s i e s 90
T Re .. i 91

= ¥i1 —



S5 4 ®
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B FIEREAR (AMT), MiZEEEABEAR (HRGENRTHEAREEM
ik T ERARBE) . AR, MEERMEE=XE2. SER™EZMEM T
ZHERAR, EREERIHFRE AMT BEDHEENEE RIE, X=K8Bo—HR
FEREHIARBEORL, BMFERGE FMS. CIMS Z XX R AMMFAR, M
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% (ANFISCERIR G B @ 5 F] 1000mm’/mmes) EZE#E THEFEMVIEIMT. BH
BLELEFFREBHT NANEUEY T XER ',

1. & # (High Speed Grinding )
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PR THREAEESE, MEIHREONE, REEBVIRENDRTHAKESE—RS
GERLIZHHA. SEBHX—AHN I ZHEREE TERMNZEL%SE
Cal.Salomon, fh7E 1931 FHME LTS, MEEIYIE I N T7E =038 s S af
RESERBFEMBSMNEN . XTEEEHIREAWHREREN MR T Pk. BEEE
e . PER A, BEFHA. PUHA R BEEL B R
95 ARG A K ] AR S i e I AR R B R e R AR S B P AT FERE R AR I R A
WA EE, -AaEBERKBELNERELSLES, SATERTPERERE
60mv/s _EF, )\ +FERH EIEF] 80~120m/s, L +FERX#HE—FREE] T 150~180m/s.
LI E A BEREEKER, 2152 500m/s, HYTHHRFROEOERE. IR
S IELEHH] 1000m/s BISLE FE SEBE K. =E B HIIEAE BN KR HBLZ T
CAtnteigsh, B EEHEEAFHT NAEHDWE TREEENEAREFH
£, TR — SR R BN E AT E S E KA EIR .
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2. %4 FEH| (Creep Feed Grinding )

ZHL BRI SRVIEK, #HEEEK. HLehRM TH4 S m,
WRRE LRNSMUIRINERSEIES, BEHIRRRE. BI85 EH
DK, EEFERAZOERDHRAD, PrURESRD, MEmkFrELE, WH
FiRE, MESTIHAERRK, BHBRLCERESEAZMIIXHFS 58K, THE
R ERMR. %A THEMIA R AR EAAEEN . SEITZENHFEAVIEL
T 40 R BRI E .

FEANTERYIA T HE X — TR VIR G S EIFT B TZRRW LA
FUHRRIANEERES ST AHENNIER, BERHT -EXRERROREZEHL
FERERR ARG RS, BTEREANR—TIEANTE. Eit—F B
SZEEF T 2 K2+ % E Bristol K2/ C.Andrew HEEH THRHEEEN TR, b
A ALY 50 R 1] B A % B e U ) e AR LA LA R A DA 5 e O X SREPT IR (L RO 22 %
R NELBBTRAZE T ZHAREL P RERHET NAKE THi. 1
HEZBIEREZTTETWEE LZHNEM EFIIRBER T —AHH &R
PIEHITZ, M3t RF C.Andrew HERATH T EXLRZM THEHLRINAT
B

3. SRRV (High Efficiency Deep Grinding )

WEEBESRARELESE—REREESE P.G. Wemer 7£ 1979 SR HA—IN
SR, HHHEAIFERMEVIBH LTZHTERGE T REBESZEMT LZN
PHF, FIR AL B8RP R A & B BERR AT U @ B H /R 100—1000 %, ETIARH
KB HES, TR EREEFNERER, —+ER, ENRE—ERREE
ShERER T Z KBRS K.

4. ZHx A% FEH| (High Efficiency Belt Grinding )

o BEHI AT 3 AL 2 BAN S B H T E R BH B — MEX SRS, BRI
R 2 4ME— I — U B R AT A & B HEA KR 1R & B R #R S8R B eI
BB RINES . ZADE SR EEDEAH TR —E KL ER
— 7ML EMEEE CHMER TR TR L, KNURRF THHLUEE
RIBFABFIRE, HLRERRIRE 200/mm’. CALFHE st RO BEHIARAS, ELAE T 4 AR
BRI LLRERIK T, M ERZENEE 200mm’ /mmes £ F 7. B FBEHILLAE
K, ABNVAK, EHEHBEATEAMADNBEAFG T EREBAE L.

1.2 RZEHIFEHE A B R H ] &
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fE, BESMER ERAERD O B RO BE A A W N R SE X — Xt SRR AR K T 3E 1, T
ERMVRERNFANRAZTEARZX - ROARRE . EHt, mETEHF KT
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HIRGRREX S, FHIEE— P IR @B R .

1.3 Wl B B B R T I A BE R b SR Bt — 25 T K R B B H
Y& J1 R BT A AR
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