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STUDIES ON THE BORON-TREATED SPRING STEEL TS50 B60 (I)
Yo'z,chq, Yasuda and wahzya ;S’uzukz J
g
Synopsis: RS
! It is reported by Amencan investigators that B- treated Cr steel TS50B60 showed very good

. results for leaf or coil spring material of trucks, tractors and passenger cars. But in our
country there is few data about this steel, and so the authors studied the properties of TS50Bé0
in comparision with SUP 6 (Si-Mn steel) SAE 5160 (Mn-Cr steel) and SAE 6150 (Cr-V steel)
as minutely as possible.

Results of the studies were as follows:

1) Nen-metallic inclusions. .

There was little difference betwees. different steels and so the mﬁuence of B-addition was
not found. .

2) Transformation points.

High temperature order was as follows:

A, point: SAE6150>SAE5160=SUPé6> TS50B60

Aj; point: SAE6150>SAE5160>TSSOB60 =-SUP6

3) - Hardenability. .

Dy, calculated from the measured ]ommy curves, were 115mm for SAE6150, 100mm for
SAE 5160, 97mm for TS50B60 and 53mm for SUP 6. The fading phenomena of B were not
seen. The results of dilatometric observation at quenching were as same as above.

4) Tendency of quenching cracks.

The residual stress of quenched specimen showed the transformat:on type for different steels
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and had good coincidence with the tendency of quenching cracks that is in next order,

SAEs150>SAES5160> TS50Bs0> SUPs.
5) Grain growth characteristics.

Under 1050°C there was no marked difference and above this temperature grain growth
became eminent, but TS50B60 was the most stable.
6) Decarburization, scaling and surface roughness at heating.

Decarburization depth was greatest at SUP 6 and became smaller in the next order,

SAE

6150> SAES5160>TS50B60, but the tendency of scaling showed the inverse order to above.
Surface roughness was best at SUP 6 and worst at SAE5160.
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Table 1. Composition of steels used
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Table 2. Non-metallic inclusions.

™~ Inclusion B-type

- Inclus ion1 u Inclusionsg P

A-type

Steel

TS50B60 05 Lo 13 3
SUP6 ' 0°5 2 | .13 3
SAE6150 0°5 R IR EE SR -
SAE51€0 ‘ 06 1 10 i 3
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Table 3. Transformation point.
{

Steel |Aq ‘AQ Ar, | Ar
TS50B60 | 739 | 769 - 87 | 658
SUPs 745 -, 776 686 668
SAE&150 756 | 787 , 700 | 669
SAE5160 bo749 | 775 : 695 | 670
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Fig. 1. Results of hardenability tests.

4) BEABMEIRHR _ *
SR A BABT THBEA 35k D286 L 1B & OBk
AR B KDL OBAD Ar' TRESPAELL. &

gz 13 890°€ x 30" BEHED . 5¢ X 70l mm (THEER M

LI 5O EAL, HEid 30°C OFERERAIC TEE, -
Ze¥sid st 23°C. RN ORBREERTH 5.
MEHIZZEIt 3T b 430°C (o T Ar' 260°C i Ar"!
2L C, FREHBMER R L ZOMOMICE 1T 5 A R
V> B#i> SEOIREICE < Ar i sobhise
V. 5> Jominy curve & 5 & VL MSHOBELR
1338075 B HSBEHAS S H L b HMBEAKED ST & iZ—
HUTW5 212 Ar'' & SE>BE> V> MR
CE» 21

SUP6 SAE 6150 SAE 5160,
ny & .4

7350 860

Air ool
177 ———Oil quenck

Fig. 2.

Dilatometric curves of quenched
specimens.

5) A ORIFEIOW
BRI D SZE B R & THDBEABREIE 2
Héyn OALTHRIFEL 72. SBT3 890°Cx 30" BEED
% 5¢ x70lmm CHHRFE BT L 850°C THBEALI:
L0 %@ L, RERF IS 28 Tleh U RS T
8, 7 DO EIRSERICK T 2B 302 t% 107 mm
SEIEREICHE UBEIS 2 I S 2 CEIE L.
o—":E/lX[fn(ln—l) "fﬂ’ﬂl(lﬂ'—l—l)/fﬂ

— 25 —



108‘ % * 0 FEA2E B 25

E: ¥ &® 21°000kg/ mm?, 1 BFOESR, I,
EnEFEEPERUNCEOESR, fio SnBOKENSE, fa:
£ n FeHRLNE ) OREL

B EDOFFRIEARBAZRD 2D TH ) SeElidths
DA I ERF RO B IS THORE § NETH 5 HEEX
BUZ & 5 L UERFRID IS IR 13 1E & B 5 1RO i 15746
EBUERMZ2FOHLE S N T 50 TRIED RS 1
FARDIEH RS Iz, FEFER: Fig. 3 O T&EH
ELERERIBEITH S, AEHPFERPLIBBTIEA
S ORI  BYS TIDHET B DL DBE T DS
T3 % DD FEMERR P A % O —ERITUBELTH R S &
CBEITISDT § % ORI EIDEET AL 5. —
BT RDBENIT X % FREENS FI0D 470D YRR 13 ZSRERI D
Bk 5 30, ZREDIIRICX 5 4D, ZREEOHIN
BT LB LDIS T HSNBIEENIZDOSAEEE LT
BoNAEILaS. S 4 MEDBERH LHET 5 &)
FDOKRE IEIE VE>MEE> BE> ST  FbE
VT EERETD, EEESIIEEN 2T T O RS ITTH B .
HEEINIZORMORS K L A I L VEAINS
B, BEARED Ar',Ar' TREEEING. hE
Fig. 2 Ofhig & Hig 31T Ar' OEKWV 3O, jshns
=< SEid 4 EOHR T—FHE CEREMRE ) 3 10458
B & BUDUED 12 DREMPER SIS 22T 5.

40k : w. &0, 00
.Jest specimen size SPXTMmm
0 segso
E AN o SAESID
b N T3S086 ,
~ 7 2~ SUPE
a or -
E \%:'-7-....._—_:_—..—.::
&-i0p
~20F
S 2 4 6 6 W 1Z A B DY
Cel N
» é Positon of Cross-section (Sg-mm) &
Fig. 3. Results of residual stress tests.

6) BEEREEER R

SR DWTEEBER 2 TR T B 720, 6X7X100
mmORBE (EEREHEE2 S5 4 o~ THE) ©
750~950°C  [§]% 3 BT HIED K L OTHBEA L sk
EEE, BEAKIOBERCS XITTEHEPRB L. 208
FUIEEA I B O TN 4 BEENI YD 6 N3 REEAKR
X 2peEoERIS Photo 1 (V $13BHAL Td B hsge
EERIIME> B> VE> SE) Oy T Ar' BE
DEVE, MNHVEERL TS, VEIBEARZNS

TS50

FiE EBR O~ EBEZAE TV A NRS)
hbeh 5 TEESID S D IZERITIS T B AR
BENTWAEIZDHE §EbNS.

Heating temperature °C, water
Steel - : .

750 850 950

SAE [+
w5160 1§

B6o

) X (1/2)
- Photo. 1. Relations between quenching-
cracks and quenching temperture.
7) FELHERE RS o
850~1150°C iz 30 £ LAk A O BRI % 5
BrUToREE, #ME b 1050°C BIFisW TR A5 <
ZNH ETRBICRET 525 BEI I B LEE L

WA, (Fig. 4 38) Chid# o oaedo Ti, Al
DEELHB LEDNS. RBIEREOEEE TR
PEIZRE LT B LD T3,
4
5 -
%
N
5 et
RS
N
(]
A--._-'}‘?’&_;,-'
8 ﬁaﬁﬁﬁ
Nz %57 7050 750
: g - Temoerature, C
Fig. 4. Grain-growth characteristics.

8) Wbk . :

TREGEHE L RRIR, EEIL7 L OGP REET S E L
ROBYUE FIRFICHEEELETH . RTTLFEDEK
FRERERERI Bl7 v, WK KAEE2 N 3 Bk

3%

FLAERSDEOBEE]ESFFOIDTH S, HABug

NTBELEL RS N INREBE (25X20X5mm)
Fig. 5 /R $MEVFIZANEZIR U 72225, %0 5¢c/ mm?/

— 26 —



&+ v vk TSSO B0 kBl+ 2% (1) 109

Section for test

8
-

204
Rolling direction

st specimen
Air port
I
e

cocc
[/ o

5 porl | 45504 BEAY

Lontra-flow m&r Keutralizing Prevmatomstzr  Kater cooling
. Del;

Fig. 5. Furnace for decarburization test.
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Photo. 3. Surface state of heat treated specimen, heating at different temperatures for Squ. 4
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