US009410458B2

a2 United States Patent

Gonze et al.

(10) Patent No.:
(45) Date of Patent:

US 9,410,458 B2
Aug. 9,2016

(54)

(735)

(73)

")

@
(22)

(65)

(1)

(52)

(58)

STATE OF CHARGE CATALYST HEATING
STRATEGY

Inventors: Eugene V. Gonze, Pinckney, MI (US);
Halim G. Santoso, Novi, MI (US);
Brian Spohn, Holly, MI (US); Bryan
Nathaniel Roos, Novi, MI (US)

Assignee: GM Global Technology Operations

LLC, Detroit, MI (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 582 days.

Appl. No.: 12/571,729

Filed: Oct. 1, 2009

Prior Publication Data

US 2011/0078999 A1l Apr. 7,2011

Int. Cl1.

FOIN 3/00
FOIN 3/10
B60K 6/20
FOIN 3/20
FOIN 9/00
U.S. CL

CPC

(2006.01)
(2006.01)
(2007.10)
(2006.01)
(2006.01)

FOIN 3/2026 (2013.01); FOIN 9/00
(2013.01); FOIN 2900/08 (2013.01); FOIN
2900/104 (2013.01); FOIN 2900/1602
(2013.01); Y027 10/26 (2013.01); YO2T 10/47
(2013.01)

Field of Classification Search
CPC .... FOIN 9/00; FO1N 3/2026; FOIN 2900/104

USPC oo, 60/284, 286, 303, 300; 180/65.21;
47713
11 I FOIN 3/20, 9/00

See application file for complete search history.

100—(A

104
Driver
Input Module

(56) References Cited
U.S. PATENT DOCUMENTS
3,577,164 A 5/1971 Re Baratelli et al.
4,221,205 A 9/1980 Koehler
5,163,290 A * 11/1992 Kinnear ..o
5,224,335 A *  7/1993 Yoshizaki ......cccceeee.
5,234,668 A 8/1993 Harada et al.
5,257,501 A * 11/1993 Wataya .......ccccovvvneene.
5,345,761 A 9/1994 King et al.
5,465,573 A 11/1995 Abe et al.
5,537,321 A 7/1996 Yoshizaki et al.
5,566,774 A 10/1996 Yoshida
5,588,291 A * 12/1996 Mausetal. ...
5,689,952 A 11/1997 Kato et al.
5,713,198 A 2/1998 Aoki et al.
5,785,137 A 7/1998 Reuyl
(Continued)
FOREIGN PATENT DOCUMENTS
DE 4100133 Al 7/1992
DE 4231711 Al 4/1993
(Continued)
OTHER PUBLICATIONS

English machine translation of JP 10-228028A.*
(Continued)

Primary Examiner — Kenneth Bomberg
Assistant Examiner — Jason Sheppard

(57) ABSTRACT

60/274
60/300

60/284

60/274

A control system includes a state of charge module and a
control module. The state of charge module receives a param-
eter associated with a battery in a vehicle and determines a
state of charge of the battery based on the parameter. The
control module activates a heater in a catalytic converter in an
exhaust system of the vehicle based on the state of charge.
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