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Solution
Design FMEA RPN and Mitigation
The creation of the sleeve (idea #2) to protect the control wires mitigated three of the failure modes.  Idea #1 was rejected as not practical from a business perspective.  Idea #3 was rejected since it greatly increased probability of occurrence while only slightly decreasing severity.
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System: Home HVAC DeSign Failure Mode EﬁeCtS Revision: Rev 2

Subsystem: Thermostat ) Date: 8/25/2018
Part/Component: Thermostat Base Housing Ana|y5|5 Preparer: RS
S o Design - Recommended | Resp & Revised Ratings
Function Failure Mode Effect & | Potential Cause | & Control & | RPN Action Date |ActionsTaken| S | O | D | RPN
Position on wall |Moves after Mis-aligned to wall 2 |Screws not 3 |Cannot be 10| 60 0
mounting secured in wall detected until
customer attachs
to wall
2 |Struck by an 1 |Cannot be 10| 20
object detected until
occurrence
Secure wall Screws won't Base loosens from wall and | 8 |Screws not 3 |Cannot be 10 | 240 |Create wire RS-7/9 Done Dwgs 2|3 ]|10| 60
mounting screws [tighten allowing |exposes wires causing short secured in wall detected until sleeve for released 8/12
housing to slip  |circuit to furnace and AC customer attachs protecting
electronics to wall control wires
8 [Housing cracked | 2 |Test to failure 4 | 64
prior to design
freeze
Locate Terminal |Allow terminal |Terminal blocks shift No locating 3 |Feature 1| 18 0
Blocks blocks to move |posistion out of alignment feature in embedded in
after securing for mating with thermostat housing is mold and Poka
assy causing wrong missing or Yoked
connections and wrong damaged
furnace and AC performance
Secure Screws loosen Terminal blocks come loose | 8 |Screws not Cannot be 9 | 360 |Create wire RS-7/9 Done Dwgs 215]|9 90
connection for up and fallout  |exposing wires and causing secured detected until sleeve for released 8/12
Terminal block short circuit to furnace and custmer loosens protecting
screws AC electronics screws control wires
8 [Housing cracked Test to failure 4 | 64
prior to design
freeze
Terminal blocks come loose Srews not Cannot be 9 | 270 |Poka Yoke DT - 7/20 |Prototype in 65| 1| 30
and don't align with secured detected until terminal test,
thermostat assy causing loose interface so if completes
\wrong connections and misaligned, 8/31
wrong furnace and AC thermostat
performance assembly will
not mate
Housing cracked | 2 |Test to failure 4 | 48
prior to design
freeze
Screws won’t Terminal blocks mis-align Housing cracked | 2 |Test to failure 4 | 48 0
tighten allowing |with thermostat assy causing prior to design
blocks to move |wrong connections which freeze
and wrong furnace and AC
performance
Align Thermostat |Dimensional Mis-alignement creates Dimensional 3 |Degradation 3| 54 0
assembly for clearances \wrong connections which variation testing prior to
connection causes causes wrong furnace and between base design freeze
misalignment AC operation and thermostat
assy
Secure Plastic latches do [Thermostat assy connections Dimensional Degradation 3 | 144 |Conduct DT 7/13 |Done Dwgs 8|1|3| 24
Thermostat not latch do not occur variation testing prior to tolerance released 8/12
assembly between base design freeze stackup to
and thermostat ensure
assy alignment
Plastic latches Over time, thermostat assy ‘Worn from too 3 |Degradation 3| 45 0
lose tension becomes unconnected many removals testing prior to
design freeze
N New wiring for furnace and Material beomes| 3 |Degradation 3| 63 0
Plastic latches do B N B i N
not release to AC unit cannot be made brittle and won't test-lng prior to
bend design freeze
allow thermostat
removal
Batteries can't be replaced Material beomes| 3 |Degradation 3| 45
brittle and won’t testing prior to
bend design freeze
Provide isolation |Cracked housing |Exposed wires create short | 8 (Impact cracks 3 |Cannot be 10 | 240 |Create wire RS-7/9 DoneDwgs | 2 | 3 |10 | 60
of electrical exposes wires |circuit to furnace and AC housing detected until sleeve for released 8/12
connections control panels. occurrence protecting
control wires
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