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Table 1 Chemical composition of the QT900-6 material
Wg /%
C Si Mn P S Cu
35~39 16~19 04~05 <0.06 <0.02  04~05
i
=
900 °C 20 C
1 90 min 1
! 1\ 850C£20<C
i i ! 90 min !
1 1 1 1
i il !
1 1 1 1
! » i
! ! :
Fis T

El #HHoRIPNETES
Fig. 1 Segmented heat treatment process for the casting
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Table 2 The results of mechanical properties of the

materials
M RJMPa R, /MPa Al ZI% Al
QT900-6 956 589 7.4 6.8 52
QT900-2 944 563 3.1 3.2 1.6
| L&/ @Zﬁj
2 .
S g A R~ |
= x \ /A
100.06
27.5:0.42 1.6 T
55406
Z
1&/ T R025:0.025
/)
T R

(b) VIBGR T ik

E2 HEMeeERY
Fig. 2 The sizes of the mechanical properties samples
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Fig. 3 The impact fracture and SEM images of the samples
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Table 3 Element contents in the ferrite structure

Wg /%
JLHE c Si Mn Cu Fe
1EKASF 3.88 151 0.25 1.25 92.62
IEKASP 3.12 1.36 0.62 1.2 92.99

PEASF 3.27 2.19 0.28 2.39 91.20
PP 3.64 1.59 0.53 1.21 92.32

(a) BRI (b) &AHHH
El4  QT900-617HHMMMLAL
Fig. 4 Microstructure of the QT900-6 material
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(d) HEEoLk

[El5  QT900-61 RISk RABEEDITE H
Fig. 5 SEM images of energy spectrum analysis of the QT900-6 material ferrite
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Fig. 6 SEM images of the pearlite of the ductile iron materials

o - JOLTS

. EBUBES. ETAEBE NN ZRAIMN
=, IIIFD. EFp A, BEEESEINTIS
IETRTELIARI U E, AEMEREEREGE T 2N
. BRTEFKENETFRE RN RHE—ER
EEFAEUREARE . MERNHErFRERK. 88
e, ETEEX. £t s, WASNESNL.
RHEFMRR AR R R E R E A .
EREFEUMHIIE E L IRINGRHES%, ERIRE
8%, pAMK, EREMNZ ek & B ET BRI
T. EEESREREHE®RIHESMEE, THR
BROVPEIMERE, BEHERSNETYSEREA
THMER, RETETEF LNAE, BRINES
RIBSRETF AR EF SN o
RIFFRFFRRIQTI00-6# 1 EEBREAVERE, X8
ReNROMEEE, MENEREEREE AT
ARBROCES, (ERKIREEAT MTE BB RTINS 1,
B EEMTBRERENRER, URBRTER
FRBTEAT . BEKEF SRINEFINESERTETET
SREMERBISHRIGER, BEFIERITAI.

21 EERETRRIT

NRFREFREDR, AARFBERTITEM
ZERMNZEDITRA, SEFERHITHMRIT, 1B
INTAFEBRARER, M5 TEMERRE, EFR
THRELVET . MRFEDNAFRIEFHTRINTE
B, SESHKET ARSI LUAZRIRAK

REERE it

E7 ERESIT
Fig. 7 Design of the con-rod model
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Fig. 8 Simulation results of the con-rod
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Table 4 Strength calculation result of the con-rod

HEFF [tk /kg BRIV SIIMPa B4R
WP6H%EFT 1.545 308 2.017
WP6H i F1 1.525 267.5 2.112
WP1084FT 3.477 327.4 2.14
WP10MKEFT 3.469 252.5 2.2
EQ0ERIEF 0.985 422.4 1.795
EQOFN % FF 1.006 310.3 1.857
ARAZEK N 2.03 306.7 1.85
ARAZANIERT 2.18 3748 1.691
D20k 4+ 0.756 293 1.92
D20FNiEFF 0.762 361 1.867

B9 #HET2RITE
Fig. 9 Casting process design drawing
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(a) HEHYERT

(b) BRERZEFTF
E10 E=FRA
Fig. 10 The photos of the con-rod

E1l MRl R ER
Fig. 11 Sampling location diagram of the mechanical properties
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Fig. 12 Process capacities of mechanical properties of the QT900-6
materials
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(a) ke (b) JikWritr
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Fig. 13 The photos of splitting sections of the con-rod
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Fig. 14 Schematic diagram of thread fiber condition comparison
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WERINTTREAM, (KIBIBIT 12661—2016 9 EAHIZE
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EFEIT A, LI SIS HVEE, EF RN
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AR IEN0.UEMNZ 2 R, RIS RSE
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Table 5 Comparison of breaking quality of the con-rod

BRI K B85 2. /% W T 5 B 25 /mm
BN 4~10 <2
Rk <1 <15

R6 HMMIKKETEERNER
Table 6 The results of weight of the finished ductile iron
con-rod weight

i JFiElg G ity
1" 1675 11" 1673
2 1668 12" 1663
3 1667 13° 1669
4 1 669 14° 1674
5* 1668 15" 1661
6" 1 666 16" 1672
7 1670 17" 1669
8" 1671 18° 1670
9’ 1663 19° 1665
10 1664 20 1668

:'-'Ij:;\ 4 v‘_- so
s T aa 4§ s ¥ .
(a) BRSURTE (b) BRELTHHS
El15 EHZEe AL RIR S IAER
Fig. 15 Metallographic microstructures of extrusion thread of the con-
rod bolt hole
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Development and Application of QT900-6 with High Impact Toughness

CONG Jian-chen"?, NI Pei-xiang®, SHAO Shi-bo?, FENG Mei-zhen®, DAI Xue-zhong®, SU Xin-tong®
(1. Shandong University of Technology, Zibo 255000, Shandong, China; 2. Tianrun Industry Technology Co., Ltd., Weihai
264400 , Shandong, China; 3. Qilu University of Technology, Jinan 250353, Shandong, China)

Abstract:

A new type of ductile iron (QT900-6) with high impact toughness was developed by optimizing the proportion
of trace elements in ductile iron material, using silicon carbide based modifier for pretreatment, and segmented
thermal insulation heat treatment. The number of graphite spheres in the microstructure of the material
increased obviously, ferrite was distributed in a dispersed and broken shape, the solid solution of Si in ferrite
decreased, and the spacing between pearlite clusters and sheets decreased obviously. The comprehensive effect
improved the toughness of the material. The tensile strength of the material reached 956 MPa, the elongation
reached 7.4%, the notch impact energy reached 5.2 J. Moreover, it still retained the advantage of low plastic
material which can be fractured. The ductile iron fracture split con-rod produced by QT900-6 material has the
advantages of good fracture property, high fatigue strength and good weight consistency. The cost is lower
than that of forged steel con-rod. The indexes can meet the requirements of energy saving, consumption
reduction, cost reduction and high reliability of the engine con-rod.

Key words:
ductile iron; QT900-6; notch impact energy; fracture split con-rod
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