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Resource Environment Assessment of Remanufacturing for Waste Mechanical Products

ZHU Shao-hua, XU Bin-shi
(National Key Laboratory for Remanufacturing, Beijing 100072)

Abstract: Remanufacturing can not only extend life cycle of products, but also has tremendous resource environment benefits.

The relevant elements in the matrix for simplified life cycle, environment burden in the process of iron and steel raw material

production and environment burden of original manufacture and remanufacturing for mechanical products (parts) are analyzed.

The results show that the resource environment advantages of remanufacturing products is reflected on raw material

acquisition and production stages. The remanufacturing of parts mainly uses all kinds of surface technology to repair and

strengthen the local failed position, saves the majority of resource and energy consumptions and waste materials discharge in

the original manufacture of metallic materials and blanks, and subsequent cutting and treating processes. Its corresponding

gross is generally lower one or two orders than that of original manufacture, and resource environment benefit of the whole

product reduces with the increasing replacement rate of new parts.
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Table 1 Matrix of product life cycle assessment
11 1 2 1 3 1 4 15 1 6 17 1 8
2 1 2 2 2 3 2 4 25 2 6 27 2 8
31 32 3 3 3 4 35 36 3 7 3 8
4 1 4 2 4 3 4 4 4 5 4 6 4 7 4 8
5 1 5 2 53 5 4 55 56 5 7 5 8
E, cc > cc >
E, =22 M;
)
2
4 Ep 160

L1 ERIZRERM B
(M



2006

(M

2

2 W mEES BHIERIME S 4

ELF=f(R E P)
R— E—
P—
R=> AB, E=2C;D;
A Cj Er—

2.1 SRERJEAFBLE = s B EREE B far

Ri

Rl = Zn:Wi I(l),i + Rl,W
i=1

Wi— i
1 .
loi— [
Riw—
Q2
R, ZZ%IU ‘Rii+Ryy
i=
2
Ii—
Rl,i_ I
Row—

I N S S e

o L

] 1 1
£ el e kg

-3 Ic_*" B

I g T |

- 1— I .

R»

Fig.1 Grade structural chart of iron and steel material

production system

j:1!273! 5m

m n
k- Ex—l,k + _Zle,j + zox,i
]=

i=1

k=1,2,3, .l



2 9
X n X u
x-1,k X k x-1 Gx:;Gx—ll x—l,i+_zlcx,j'sj
i= j=
; Bae— kox-1 Gt i—x-1 i
Byj— X SO, kgt 1 —x
J Ox,i_ 1 x-1 Cx'j—X
X ! J i— )
m n
SO,
> BX’j +_ZOX,i —X
=1 i=1l (2)
COD,,
3)
X
UT,x
) SO, NO,
X 2
*2 ERSESSAGERER. ERERSEYHIM
Table 2 Metallurgic material and energy consumption and pollutant discharge of major ferro-alloy
Si( )
Vit )
/
4.27 2.24 9.79 kg~t'1 11.56 8.10 7.25 9.18 1.00
1.80 0.27 0.4 4.66 /gt 3639 2351 22.84 2892 05
0.24 4.6 kgt 120 090 076 095 05
/
/
2.19 10.44 kgt ket! 30.36  20.30  19.05 24.11
0.65 0.76 0.42 0.84 15.52 0 0 0.88 0 1
/t
1216 4217 374  31.14  0.005 0.06 0.02 0.03 004 0.5
R PR X 0 00 0 0 1
t/t 52.50 R3,=20.39 30.83 38.09 01
kW 3281 8413 3081,6 50342 0.0 30.14 001 0  0.025
/t 121.6 42.17 37.4 37.14 / COD 128.07 191.91 62.63 90.55 0.0025
-1
t
/t 21.9 91.32 66.0 101.2 & 797.19 502.45 389.81 563.54 0.002
/t 0.245 0 0.155 0.311 1.94 226 1.83  1.37
/
ke (78%C) 6522 760 4155 8411 )
/kg
(75%C) 754.3 70 275 75.12
. -1,
/kg 71.6 0 662  70.7 1 0.429kg kW™
0.257kgt™; 0.143 kgt™; 0.142 kgt™;
1t 1.82 4.55 1.59 2.64 2. 1.7t,, Ris 29.32¢-t"! Ess
Esi=  Fas=  Eas=  Biu= 0.69t  /t 65.35 kgt 58.90
(/) 204 489 174 285 gt Urss=18.51
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Fig.2 Pollutant discharge in the process of original manufacturing and remanufacturing for metal parts
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Fig3 Total energy consumption (equipment, gas, powder

and preprocessing) of different thermo-spraying technology
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Fig.4 Unit thickness characteristics of different thermo-

spraying

technology (numbering as Fig.3)

ELF CgrR CgE CpP
Ce

Cr

Ce

1%

3 JLMEREALE T ZHFRMERT

Table 3 Resource environment characteristics of several surface heat treatment technology

Rk RR R Ry E Pp P, Py Py
GP-45 45 0 5748 0 O 2.67 0 5748 0 0
JG-40C, 40Cr 0.01 741 792 0 094 0.004 741 0 0
DZ-18-4-1 W18Cr4V 0 868 0 0 0.55 0 8.68 0 0
QT-18CrMnTi  18CtMnTi 0 10 8547 0 31.78 0.01 10 8533 9.27
LT-15CrMo 15CrtMo 0 1040 91.330.60 34.93 0 1040 91.33 0.02
LD-38CrMoAl 38CrMoAl 75 0 1104 6 0.02 104.19 0 1104 6 0
QCN-40Cr 40Cr 0 10 80.150.13 17.64 0 10 80 0.35
LCN-20CrMnTi  20CrMnTi 0 667 86.030.03 16.87 0 667 86 0.01
DH-18-4-1  WI8CHV 0.01 0 6 0 337 0.003 0 6 0
DH-40Cr 40Cr 0.02 0 6 0 539  0.05 0 6 0
R; gfem’ lem? R, glem® Ry

g/cm2 Ry g/cm2 E, g fem® P, g/cm2

P, glem®> Py glem®> Py glem’
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