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Gas Boron content (wt%) | Melting point (°C) | Boiling point (°C) Remarks Suitability
BF, 15.95 -127.1 -100.3 High stability X
BCl, 9.23 -107.3 12.5 Corrosive O
BBr, 4.32 -43.0 90.0 Explosive X
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Table 2. B.& 3319 43

Thermal e sion
Boride Hardness Content of Density [Melting point (°C) coefﬁc);gfftl Crystal structure
HV) boron(wt%) 6.1
(10°deg™)
Fe,B 1300~1700 8.3 1.39 1390 7.85 tetragonal
FeB 1800~2300 16.23 1.54 1540 23.0 orthorhombic
TiB, 2900~3100 31.10 445 2920 4.6 hexagonal
ZrB, 2000~2200 19.16 6.17 3040 5.9 hexagonal
HfB, 2700~2900 10.8 10.5 3250 6.3 hexagonal
VB, 2500~2700 29.8 5.28 2400 7.6 hexagonal
NbB, 2300~2500 8.88 6.97 3000 8.0 hexagonal
TaB, 2300~2500 10.67 12.7 3100 8.2 hexagonal
CrB, 1900~2100 29.5 5.6 2200 10.5 hexagonal
MoB 2400~2600 10.1 83 2250 - tetragonal
WB 2800~3000 5.56 15.3 2800 6.7 hexagonal

© An exterior layer of orthorhombic FeB
(a=4053A . b=54954, and c=2.9464 )
with & hardness ~ 1900-2100 Kg/ad

O An adjacent interior layer of body centered
tetragonal Fe:B(a=5078A and c=42493),
with a herdness ~ 1800-2000 Kg/mé
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Table 3. H2UojR7]&o] A48 F7F A5 HF

AISI BSI DIN Applications
- St37 Bushes. bolts, nozzles conveyer tube, base
plate, runner, blade, thread guides
1020 - C15(Ck15) Gear drive, pump shafts
1043 - C45 Pins, guide rings, grinding disk, bolts
St50-1 Casting inserts, nozzles, handles
1138 - 45520 Shaft protection sleeves, mandrels
1042 - Ck4s5 Swirl elements, nozzles(for oil burners),rollers, bolts, gate plate
- C45W3 Gate plates
W1 - C60W3 Clamping chucks, guide bars
D3 - X210Cr12 Bushes, press tools, plate, mandrels, punches, dies
C2 - 115Crv3 Drawing dies, ejectors, guides, insert pins
40CrMnMo7  |Gate plates, bending dies
H1l BH11 X38CrMoV51 | Plungers, injection cylinder, sprue
H13 - X40CrMoV51 | Orifices, ingot molds, upper and lower dies and
matrices for hot forming disks
H10 - X32CrMoV33  |Injection molding dies, fillers, upper and
lower dies and matrices for hot forming
D2 - X155CrVMol21 |Threaded rollers, shaping and pressing
rollers, pressing dies and matrices
- - 105WCr6 Engraving rollers
D6 - X210Crw12 Straightening rollers
S1 ~BS1 60WCrv7 Press and drawing matrices, mandrels, liners, dies, necking ring
D2 - X165CrVMol2 |Drawing dies, rollers for cold mills
L6 BS224 56NiCrMoV7 | Extrusion dies, bolts, casting inserts, forging dies, drop forges
- - X45NiCrMo4  |Embossing dies, pressure pad and dies
02 ~B02 90MnCrV8 Molds bending dies, press tools, engraving rollers,
bushes, drawing dies, guide bars, disks, piercing punches
E52100 - 100Cr6 Balls, rollers, guide bars, guides
- - Ni36 Parts for nonferrous metal casting equipment
- - X50CrMnNiV229 | Parts for unmagnetizable tools(heat treatable)
4140 708A42 42CrMo4 Press tools and dies, extruder screws,
(En19C) barrels, non-return valves
4150 708A42 50CrMo4 Nozzle base plates
(CDS-15)
4137 - 17CrNiMo6 Bevel gears, screw and wheel gears,shafts, chain component
5115 - 16MnCr5 Helical gear wheels guide bars, guiding columns
6152 - 50Crv4 Thrust plates, clamping devices, valve spring, spring contacts
302 302525 X12CrNiMo1810 |Screw cases, bushes
(En58A) Perforated or slotted hole screens, parts for
316 316516 X5CrNiMo1810 |the textile and rubber industries
(En58])
- G-X10CrNiMo189 | Valve plug, parts for textile and chemical industries
410 - X10Cr13 Valve component, fittings
410821 X40Cr13 Valve component, plunger rods, fittings, guides,
420 (En56A) parts for chemical plants
- 420545 X35CrMol7 Shafts, spindles, valve
Gray and ductile cast iron| (En56D) Parts for textile machinery, mandrels, molds, sleeves




Eek=rt Eavelyrlie st 427

e vlavEd e BEvo|YE HHZolr7} A}
|53 JQTH18~20].

4.3. UxlzRE

TiB, ¥ 3}e}53tE BS 9429 1A} ¥ A8 A}
8317] 93 A7) olFolA ssksAtE TiB/F &3t
4% BCRO $& Aog JEhtor, 1 44 o}
ol2EX EY WyolMe VB, ZHFo] BET 9k
o} 23y VBEH & duE A1gA ¥4 A3l
A 8§ @Ado] Uelten, ol ] A A
Eo] A% A3 gloH21~24).

5 W3

=8, A}, VNS vIRg 4 AREY %
3}, 733}, 1EHsE B3 o150l AMSSE REe
3¢ nAE3 HA) o A=A =k 1 87E
FEA717) fl8iM EHAEee] F840] Alg g
g Aolo], N 28 FBAIE] MdE v
o &$EiAa Qo 1 F HEJo|AriEe HEe
HYT FHowM mfj & FAEE 48§ U3, 12
AN Bxrt elAA] ¢ § 9% SA4E 7R
o] FAF A 82 AoE 7€)

A 2ol WL 7, B, 984, fF
4 5 Ae] W) sidEo] ot Mg, AA,
HEUolAEA 2 AR SdA fAdsojor & 3
Eo] Bol ZA EE=A Fala ot ey H2
ATEHIL Je FERAE ol &3 HaUo|Ariee F
g wbie] S S5 4 o] A FEEI Qe
o, Yo olg AL3lEl] YaMe A A7
ARES W3] By AR Fiek M ARE 7Y
w3, FAHFE HH3) sl 5Ao] % BESH
FEZF-E AlZStlor & Aol

1. M. Booth, T. Farrll, and R. H. Johnson, Heat Treat-

ment of Metals, Vol. 2, 1983, P, 45.

2. P A. Dearnley, T. Farrell, and T. Bell, J. Materials for
Energy Systems, Vol. 8, No. 2, 1980, P128.

3. T. Wierzchon, J. Michalski, and T. Karpinski, Proc.
2nd Int. Cong. on Heat Treat. of Materials of LEH.T.
Oct. 1981, P. 375.

4. T. Wierzchon, J. Michalski, and T. Karpinski, HTM,
Vol. 38, No. 2, 1983, P. 57.

5. T. Wierzchon, P. Bielinski, Materials and Manufac-
turing Process Vol. 10, No. 2, 1995, P. 309.

6. P. Casadesus, C. Frantz, and M. Gantois, Met. Trans.
A, Vol. 10A, Nov. 1979, P. 1739.

7. E. Filep, Sz. Farks, and Z. Kolozsvary, Surface
Engineering, Vol. 4, No. 2, 1988, P. 155.

8. K. S. Nam, K. H. Lee, and S. R. Lee, Surface and
Coating Technology, Vol. 98, 1998, P. 886.

9. A. Grill, I. Finberg, and R. Avni, Materials Science and
Engineering, Vol. 78, 1986, P, 201.

10. A. Ravh, A. Inspektor, U. Carmi, and R. Avni, Thin
Solid Films, Vol. 108, No. 39, 1983, P. 45.

11. E Miyashita, K. Yokota, Surface and Coating Techno-
logy, Vol. 84, 1996, P. 334.

12. 84t R®, FELFER, BABEERMRE H16k $MH
EREREE, 1983, P 9.

13. AEEEELFIE, WY o wEmEby vy
=X M, 1988, B 52.

14. H. Kunst and O. Schaaber, HTM, Vol. 22, No. 4, 1967,
P 275.

15. H.]. Hunger and G. Trute, Heat Treatment of Metals,
No. 2, 1994, P. 31.

16. M. Prudenziati, Thin Solis Films, Vol. 36, 1976, P. 97.

17. G. E Cirri, G. Fidanzati, Thin Solis Films, Vol. 36,
1976, P, 487.

18. E. Randich and D. D. Allred, Thin Solis Films, Vol. 83,
1981, P. 393.

19. R. C. Linton, Thin Solis Films, Vol. 20, 1974, P. 17.

20. C. Feldman, E G. Satkiewicz, J. Less Common Met.
Vol. 82, 1981, P, 183.

21. B. L. Doyle and E L.Vook, Thin Solis Films, Vol. 63,
1979, P. 277.

22. K. L. Wilson and A. E. Pontau, Thin Solis Films, Vol.
83, 1981, P. 73.

23. A. W. Mullendore, J. B. Whitely, and D. M. Mattox,
Thin Solis Films, Vol. 83, 1981, P 79.

24. R. S. Plumb and W. A. Glaeser, Wear, Vol. 46, 1978, P.
219.



