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Present Status of Research and Development of High Strength
Non-Quenched and Tempered Cold Heading Steels

Cao Jie"?, Liu Yazheng', Yan Jun® and Zhang Jing’
(1 School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 ;
2 School of Materials Science and Engineering, Anhui University of Technology, Maanshan 243002)

Abstract According to the present status of research and development of high strength non-quenched and tempered
cold heading steel at home and abroad, the chemical composition, characteristics of process, structure and mechanical
properties of 800 ~ 1200 MPa high strength non-quenched and tempered cold heading steels are analyzed and discussed.
The high strength non-quenched and tempered cold heading steel should has high strength and excellent cold-forming prop-
erty, of which the strength and hardness of hot rolled products should be controlled in a suitable range. The steel grade can
get better structure and mechanical properties by using low carbon high manganese and micro-alloying steel series with ther-

mal-mechanical control rolling process.

Material Index Non-Quenched and Tempered Cold Heading Steel, Chemical Composition, Structure, Mechanical

Properties, Research and Development

R0 3R B A R v B — R B, O AR
ZHA R ARR

R R SUR B — Mo 8.8.9.8.10.9
12.9 WAGA . HREERBARCR S B . " RITEY
PR T AR - S —FR AR (. 7 D) R AR
PRI o, K91/100; 55 Z 8T (“. "5 ) R
ARER S o, WATREREE 0, 5AFRILIE
% o, HE(HE L) K9 10 £, 1% GB3098. 1-2000
HIBLRE , % 8. 8 RIRBURE 1, d <16 mm KyFR/D L
P3RS Dy 800 MPa,d > 16 mm Ky /NHLEE A
830 MPa;d < 16 mm {5 /I R 3% B 7 640 MPa,
d > 16 mm [ 5 /INE AR 3% B % 660 MPa, 9.8.10.9
129 RIRSUE B 1 B /N TURLIR B AR /N AR
SRE 4> B147:900,720 MPa;1040,940 MPa; 1220,
1100 MPa,

1o 3 P R SRR [ 13 D R B A B Y T S
Pk & &4, A SRR AR F-M RS
TR AR R A, AL T A T 48 T A
9,8 H B Z B ER,

1 HREFARSHMMMEERMIZHS

EEMERBBE S BT RERERKA, ik
TR EEGRE, BT U — RS BN A R HL
PR ROTHE RERE . BHMAR REKE 3E
LBKAY ATREEHFEHEERY . BRI
BAAHARER Y ERERE" AR BARE
HYIBPEFE A s TEVS B TR P i TR R AR, 0/ 0,
E/; SR EA RIFIR AR MREETERE; LN
TRAL B

PP TR A i R P B LR SRR [
RAHBTR FRERBERWNBEERAEY . &
AT BE I AR AL P~ J5 R PR B B
theE. HEEEARRBERNERZ —RBER
L, MEABRE RS . FEARE TEAENE
R 77 W5 8, e A T E RA R AT R/ NIRRT 5
i LR R BT RE A T . BTLL, R
IEM BV BT RE , R R B 3R IR B B B R B AN B
JEFEA R B B , TR — B IS EE R N

0 BE AR VA B U B LA SR BE T PRI SR &



®5W

¥ A% RREIRARL BT AT R R <27 -

% RV At S Ak B Xk 5 BE A TR b PR ER &
B TR BRI AR S

mORE AR R BEM IR SRR ERRE,
F Al Y AME R A R R R LA s R B Y
wLZ.

AHLELH T Z (TMCP) R w5a B AR R B %
BAMAR RN RO, FHIGERE RN
BEUWE, K ARHER TZEAR, MFERERERE
RS, 9P i RERR SRR SR 1l s R A
EHRABARER LR, BREHULN KRR K
R s R AL/ IBALBROGIA S, SRS BRI I G
AL AP BB D RS, LA U—RER
Yo I AR FE A S AL 3, W7 UK B0 3 B MR A S T
B S HEREEOR
2 BEEFARSENNNS BLAMHFEEE

GB/T15712-1995C HE 14 R AL &5 # 4) b AF
BB SR E PR P R E S ST R (V.
Ti \Nb N %) @i TG (B H) SRS A 2
BRI P IR % () L&Y omaR 1L
ML TR (&) B A E A RAL T, B AT 3K 75
KRG G SEWNER RS Pris s h
FAERERI

TE AT, C S B, Y35 B A B 7t

B, T M RV AR B, 7 AR 3 B Y L A
b, Bk & B A M TR WA RS i T

Mn REZIEFRNRE, SRR
BELASTE, Mn SRET 1. 5% B, 228 N K
Pt B, BRI Tk B A -BR G R B 3E SR B4, Min
EHR—BAHIT 1.5% ", Mn fE—F & B, AT
JVA B ER A A 4% b Bk L AR AR X N T R A S
K48, Mn-B &4, AIEHRELTZTHHE
KT RS, ERRHBHEEEE R, SRR
MKk,

Nb.V.Ti ZE5 B0 VE Bl B R 40k ks, b
HBRE ALY TS B VREOT i & V. Ti Nb BB %, 4%
KRB NRIREE BT, B TR s N
HE TR —ER]E V.Ti.Nb 448, FHRHE
—EHMNEE,

B AR B R BE SR R A BUR R A AR IR
TR EERMAS LR RS, REMH AL
AR [ BE {37 B 0 3 0 T R R R RS U B AL
A5 FF 1M, #1700 ~ 1200 MPa 2558
BRI BB B A R BRI 7 i, KSR
ENS. 8~ 12.9 £ By B R T Bl K&
iEED

EARNE G2 TREE-BOMAR MK

®1 BoREBEFEARSENOUERS /%
Table 1 Chemical composition of partial non-quenched and tempered cold heading steels / %

%5 ne C Si Mn S p v Ti Nb BiE

3.8 LFIOMnSiTi 0.06~0.12 0.50~0.80 1.40~1.70 =<0.030 =0.30 - 0.06 ~0. 12 - -

LF20Mn2  0.16~0.22 0.30~0.60 1.35~1.75 <0.030 <0.030 0.01~0.04 0.01~0.04 - -

MFT8 <0.27 <0.25 <1.60  <0.015 <0.025 - - 0.01~0.09 4 Al

07Mn2SiV. 0.05~0.12 1.00~1.50 1.50-2.00 <0.035 <0.035 an - - -

14MnVNTi  0.11~0.17 0.4~0.7 1.2~1.6 <0.035 <0.035 0.06~0.12 0.01~0.02 - -

9.8 LFi8Mm2V  0.15-0.20 0.30~0.60 1.35~1.75 <0.030 =<0.030 0.04 ~0.07 0.01~0.04 - -

10.9  LFIOMm2VTiB 0.09~0.13 0.17~0.37 1.90~2.40 =<0.030 <0.030 0.08~0.12 0.04~0.08 4B

700 MPa NHF55 0.10~0.15 0.15~0.30 1.20~1.75 - - - - <0.10 -
MC7? 0.10 0.25 1.35 <0.010 <0.020 0.10 - - -

800 MPa NHF60 0.10~0.15 0.15~0.30 1.20~1.75 - - - - <0.10 -
MC8 0.13 0.25 1.45 <0.010 <0.020 0.10 - - -

1 000 MPa NHF85 0.08~0.13 0.50~0.80 1.40~1.70 - - - <0.20 - -
1 100 MPa NHF90 0.08~0.13 0.50~0.80 1.40~1.70 - - - <0.20 - -
1200 MPa  NHF105 0.08~0.13 0.50~0.80 1.40~1.80 - - - <0.20 - 4 Cr
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Table 2 Mechanical properties of partial non-quenched
and tempered cold heading steels hot-rolled

%3 fNE o,/MPa o/MPa  8/% /%
8.8 LFIOMnSiTi 550 ~750 400~560 =20 =50
LF20Mn2 600 ~700 =390 =14 =250

MFT8 =625 - =222 =252

07Mn28iV =625 =385 =29 =41

630 ~730 2400 =222 =250
820~950 711~855 =15 =45

9.8 LF18Mn2V
10.9 LFIOMn2VTiB

700 MPa NHF55 550 ~750 =300 =15 =60
MC7 600 470 - 74

800 MPa NHF60 600 ~ 800 =350 =15 =60
MC8 678 473 36 64
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